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Abstract
This study was conducted using quantitative methods to determine if a relationship exists
between former Career and Technical Education (CTE) concentrators’ Technical Skill
Assessment (TSA) performance and their attaining related placement after high school. The
study included data from 65,606 Missouri CTE concentrators who graduated during the years
2015-2019. To investigate the relationship between TSA assessment performance and attaining
related placement, multiple descriptive models were run and disaggregated by CTE program
area, gender, race/ethnicity, IEP status, and SES. The data revealed students who pass their TSA
assessment are more likely to attain related placement compared to those not passing their
assessment. Health Sciences, Marketing, and Agriculture students had the highest rates of
passing the TSA assessment and attaining related placement. Additional analysis to determine
the relationship between TSA assessment performance and attaining related placement involved
multiple binary logistic regression models. The logistic regression models helped determine how
passing the TSA assessment, student demographics, and CTE program area all interacted and
influenced students attaining related placement. Statistically significant findings were determined
for TSA assessment, Black students, those without IEPs, and those not disadvantaged in the SES
category. Passing the TSA assessment remained a significant predictor of attaining related
placement throughout all models. In all models, Black students, when compared to White,
students with IEPs, and disadvantaged students in the SES category had decreased odds of
attaining related placement. The findings from this study may add merit to the numerous CTE
systems in the United States.
Keywords: technical skill attainment, TSA, TSA assessment, career and technical
education, CTE, related placement, CTE accountability measures, industry-recognized credential
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Chapter I Introduction
Context
For over 100 years, Career and Technical Education (CTE), formerly known as
vocational education, was perceived to have the single focus of preparing students to enter the
workforce after high school. While that may have been true in the 1960s and 1970s, within the
last 40 years, and even more so in the last 20 years, CTE has become a model for preparing
students to be career and college ready. CTE’s success has not gone unnoticed by policymakers
and educational leaders. They have seen the value in preparing students for more than just 4-year
college degrees. According to Dougherty (2016), policymakers and educators are more aware of
high-quality CTE programs and their success in preparing high school students for high-demand
careers, even those requiring a 4-year college degree.
CTE has poised itself to be at the forefront of the “perfect storm” as related to an
education model offering students a path to success. Many high school students find themselves
bored and lacking the motivation to complete the traditional college preparatory high school
curriculum. The CTE model has shown success by helping students engage, attend, complete,
and move to employment or post-secondary education (Bishop & Mane, 2004; Brunner et al.,
2019; Closs, 2010; Dougherty, 2016; Gottfried & Plasman, 2018; Loveless, 2011; Moss,
2015). There are other benefits of participation in CTE programs. Modern CTE programs
prepare students to meet the needs of many emerging and rapidly growing technologies where 4year college degrees are not needed. Industries such as manufacturing, information technology,
health-related occupations, and green-construction all have a need for skilled employees and
offer students pathways to earning a quality living-wage without the college debt (Dougherty,
2016).
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With this recognition and validation come opportunities for additional funding and
program expansion. Funding and expansion increases in education are usually followed by an
increase in accountability measures being placed on the recipients of those increases. States and
school districts receiving funding, specifically Federal Perkins funding for CTE programs, must
meet accountability measures in order to receive continued support. Students meeting desired
levels of technical competence or Technical Skill Attainment (TSA) has been one of numerous
accountability measures placed on Local Education Agencies (LEAs) receiving Federal Perkins
funds. Perkins V, officially named The Strengthening Career and Technical Education for the 21

st

Century Act, supplies nearly $1.1 billion to support CTE programs in the United States (PL 115224, 2018). In today’s political environment, policymakers need to be assured of an adequate
return on investment. TSA is one system of holding LEAs accountable for the large federal
investment they receive. With the implementation of Perkins V, the TSA accountability measure
has become an option for states to use as an accountability measure, but it is not a requirement.
In Missouri, the Missouri Department of Elementary & Secondary Education (MODESE)
decided to use the Missouri Career and Technical Education Certificate (CTEC) as one option
for school districts to meet the requirement of preparing “Success-Ready” students. The TSA
plays a significant role in the CTEC as it is one of the required criteria for a student to earn the
CTEC. This new state accountability measure is a component of the Missouri School
Improvement Program 6 (MSIP 6), which started in August 2020 (MODESE, 2020).
When a student achieves a certain level of TSA, what benefits do they realize? Is the
achievement a simple grade in the teacher’s grade book, or does it open doors that would not
have been there without it? Is there a relationship between students achieving TSA and success
after high school? Unfortunately, longitudinal valid research attempting to answer these
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questions or similar ones is missing. This study attempted to answer these questions and others
by utilizing five years of high school CTE concentrator data from Missouri. The data consisted
of multiple CTE program and student demographic variables as well as post-high school
placement status. With the large population and multiple years of data, the study’s validity and
potential influence because of its findings may be beneficial to states, districts, and schools into
the future.
Purpose of the Study
The purpose of this study was to determine the relationship between Technical Skill
Attainment (TSA) pass rates and the post-high school graduation-related placement status of
former secondary career and technical education students in Missouri. Being able to show a
connection between a student passing their TSA and a positive related placement after high
school offers CTE stakeholders an opportunity to emphasize the value of CTE. The results from
this study may also offer school and state leaders a framework to assess the importance of TSA
tests and determine the level of resources allocated to their implementation. Assessing and
meeting the demands of the labor market continue to drive CTE curriculum and expectations.
The opportunity for TSA to drive funding, curriculum development, instruction, and assessment
practices could be an additional benefit for all CTE stakeholders.
Theoretical Framework Guiding Research
The theoretical framework guiding this study, similar to Plesnarski (2018), was based on
the Social Cognitive Career Theory (SCCT). SCCT was derived from Bandura’s general Social
Cognitive Theory. According to Lent et al. (1994), SCCT looks at career selection and
attainment by examining the aspects that contribute to advancing the development of careers and
career choice as well as how academic and career success is achieved. The foundation of SCCT

4
relies on the three intertwined variables of self-efficacy beliefs, outcome expectations, and goals.
Career development, career choice, and academic and career performance are evident and
connected throughout all five themes of this study’s literature review. With the focus of this
study on TSA and post-high school success, the academic and career performance model was the
most relevant, but career development and career choice were also significantly connected.
The Interests Component of SCCT
The SCCT interests portion of the model explains how self-efficacy, outcome
expectancies, and goals are key to career choice and performance. Students’ interest
development can change multiple times, even through the later adolescent years. After those
years, most interests remain steady, but those who change are because of an impactful new
learning experience (Lent et al., 1994). CTE has the ability to be this learning experience. As
students move through CTE coursework and as they experience success, self-efficacy as well as
outcome expectations increase. These two outcomes can change a student’s career path. See
Figure 1 for a detailed view of this component of the model.
Figure 1
Social Cognitive Career Theory Interests Component of the Model (Lent et al., 1994)
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The Choice Component of SCCT
The SCCT choice component of the model builds on the interest component of the
model. This component theorizes that students’ career choices are influenced more by selfefficacy beliefs, outcome expectations, or environmental factors than they are by interests.
Additionally, as portrayed in Figure 2, person traits such as gender, race, disability, personality,
predispositions, and background combine to influence learning, which influences self-efficacy
and outcome expectations (Lent et al., 1994).
In the end, all of these factors combine to influence performance attainment. This study
disaggregated data by student demographics similar to those mentioned in the SCCT models.
From these data, conclusions regarding the effects of person traits and environmental factors on
TSA were developed.
Figure 2
Social Cognitive Career Theory Choice Component of the Model (Lent et al., 1994)

The Performance Component of SCCT
The SCCT performance component of the model is the most relevant and beneficial to
this study since it focuses on the performance attainment level. As students reach the CTE
Concentrator level, they have shown a propensity for interest in a specific career path. The
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benefits offered by participating in CTE have hopefully increased their self-efficacy and
determination levels. These increased levels translate to students setting higher-level
performance goals, which, in turn, translate to increased levels of performance or attainment. See
Figure 3 for more detail (Lent et al., 1994).
Figure 3
Social Cognitive Career Theory Performance Component of the Model (Lent et al., 1994)

Research Questions and Hypothesis
1. Are the students who pass their TSA assessment more likely to be placed in related
employment, enter post-secondary education, or the military in a field related to their
CTE program area?
H0: There is no difference between students passing or not passing their TSA
assessment and the likelihood of being placed in employment, post-secondary
education, or the military in a field related to their CTE program area.
H1: There is a difference between students passing or not passing their TSA
assessment and the likelihood of being placed in employment, post-secondary
education, or the military in a field related to their CTE program area.
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2. What is the relationship, if any, between performance on TSA assessments and post-high
school related placement?
H0: There is no relationship between performance on TSA assessments and
post-high school related placement.
H1: There is a relationship between performance on TSA assessments and
post-high school related placement.
3. What role do the student demographics of gender, race/ethnicity, having or not having an
IEP, and being or not being disadvantaged, hold in influencing TSA performance and
post-high school related placement?
H0: There is no relationship between performance on TSA assessments and posthigh school related placement when accounting for student demographics.
H1: There is a relationship between performance on TSA assessments and posthigh school related placement when accounting for student demographics.
Significance of the Study
The purpose of this study was to determine the relationship between Technical Skill
Attainment (TSA) pass rates and the post-high school graduation related placement status of
former secondary career and technical education students in Missouri. Educational leaders face
budget and resource concerns every year. Deciding where and how best to allocate resources is
not easy for school districts. Oftentimes, they have to make these difficult decisions about where
and how to allocate the funds they have, including which programs to cut and which to keep. In
many school districts, CTE programs are the first to be cut since they are elective classes. The
results of this study may help school and state leaders realize the importance of CTE programs.
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Another impact could be the continued support and expansion of TSA testing by
allocating the funds to ensure their execution. If a valid positive relationship is discovered as a
result of this study, CTE leaders may be able to leverage support in multiple forms. The
opportunity to expand CTE programs, purchase additional supplies and equipment, and hire
additional staff is a luxury not many educational leaders have. Positive results from this study
could provide them with just such a luxury.
An additional potential impact of favorable results from this study is promotional
benefits. CTE stakeholders can use the results to promote CTE to students, parents, educators,
post-secondary partners, and the workforce. Valid results showing CTE programs prepare
students to be successful in their next steps, whether college or career, is a promotional
goldmine. Finally, the results of this study may also suggest to school and state leaders the
importance of CTE and its impact on college and career readiness in the American economy.
Specifically, in Missouri, the MSIP 6 program is responsible for reviewing and
accrediting the school districts in the state. According to MODESE (2020), accrediting school
districts is mandated by law and the State Board of Education. As previously discussed, with the
TSA mandate being removed from Perkins V and it becoming optional, the TSA’s significant
value lies with the state accreditation system. In Missouri, the MSIP program’s school district
accreditation system is significant to superintendents and boards of education. The opportunity
for CTE stakeholders to show a positive relationship between TSA performance and post-high
school related placement adds significant value to TSA and CTE as a successful education
model.
Also specific to Missouri, MODESE offers additional incentive funds based on area
career centers’ and comprehensive high schools’ related placement. The funds are referred to as
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CTE performance funds. All unused funds remaining from the year’s CTE grants are run through
a distribution formula. The formula uses related placement and CTE completer numbers to
determine the amount of funds to be distributed. The only placement categories used to calculate
the amount of funds to distribute are continuing education in a related field, employment in a
related field, and joining the military. Additional funding for schools can always be a significant
factor in determining how much emphasis a district or state places upon programs.
Plesnarski (2018) noted little research has been conducted to assist in understanding the
connection between TSA performance and the ability to predict post-program placement.
Through an extensive review of previous literature, Plesnarski’s statement was found to be valid.
But even fewer studies were found that attempted to determine if a relationship exists between
TSA and post-program related placement. These reasons validate the need for this study.
Definitions, Terms, and Abbreviations
Accountability Measure. For the purpose of this study, this term will be operationally
defined as the Perkins Core Indicators developed and required in Missouri’s Perkins Plan.
ACT. An acronym for American College Testing Inc., and predominately used in
reference to the ACT standardized test used for college admissions (ACT, 2020).
Advanced Placement (AP). A program developed by the College Board to offer college
curricula and end of course assessments to students in high school.
ASVAB. Armed Services Vocational Battery – a multiple-choice test that helps
candidates identify which military occupational specialties are best for them (US Army, 2020).
Carl D. Perkins Act. One of the most comprehensive and longest federally funded
sources of CTE funding and was named after Kentucky representative, Carl D. Perkins (PL 98524, 1984).
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College and Career Readiness (CCR). A success ready student has the knowledge,
skills, behaviors, and experience to achieve personal goals and contribute in all facets of life
(MODESE, 2019)
Continuing Education Not Related (CENR). Students known to be unavailable for
placement and unemployed because of continuing their education (full- or part-time) in a field
not related to the career education training received (MODESE, 2019).
Continuing Education Related (CER). Students known to be unavailable for placement
and unemployed because of continuing their education (full- or part-time) in a field related to the
career education training received (MODESE, 2019).
CTE. Career and Technical Education – “Prepares students of all ages with the academic
and technical skills, knowledge and training necessary to succeed in future careers and to
become lifelong learners” (Advance CTE, n.d.).
CTE Completer. For the purposed of this study, the term will be operationally defined as
a CTE Concentrator who graduates from high school or receives a General Education Diploma
(GED).
CTE Concentrator. “A secondary student who has earned three or more credits in a
sequence in any Department-approved career education program area” (MODESE, 2019, p.16).
CTE Program. “A sequence of courses at the high school level that provides students
with the academic and technical knowledge and skills needed to prepare for further education
and careers in current or emerging professions” (USDOE, 2018, p. 1)
CTE Program Area. For the purpose of this study, this term operationally defined the
seven program areas defined by MODESE: Agriculture, Business, Family & Consumer Sciences,
Health Sciences, Marketing, Skilled Technical Sciences, and Technology & Engineering.
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Employed Not-related (ENR). Students employed in an occupation not related to the
career education training received (MODESE, 2019).
Employed Related (ER). Students employed full time in the field or a closely related
field to the career education training received (MODESE, 2019).
End of Course Tests (EOC). For the purpose of the study, this term will be
operationally defined as the summative assessment given at the of a high school course.
Every Student Succeeds Act (ESSA). Federal education law enacted in 2015 by
President Obama.
Failed Test. Student failed to pass the Technical Skills Assessment (MODESE, 2019).
Follow-up Data. For the purpose of this study, this term will be operationally defined as
information collected within 180 days of high school graduation pertaining to students’
enrollment in college or trade schools, military enlistment, employment, unemployment, or not
located.
HSGPA. The grade point average a high school student earns during high school.
Indian. For the purpose of this study, this race/ethnicity classification is defined as
American Indian.
Industry Recognized Credential (IRC). “A credential sought or accepted within the
industry or sector involved as a recognized, preferred, or required credential for recruitment,
screening, hiring, retention, or advancement purposes; and, when appropriate, is endorsed by a
nationally recognized trade association or organization representing a significant part of the
industry or sector” (ACTE, 2019, p. 2)
Military Non-related (MNR). Students who have entered the military in a field not
related to the career education training received (MODESE, 2019).
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Military Related (MR). Students who have entered the military in a field related to the
career education training received (MODESE, 2019).
Missouri School Improvement Program (MSIP). Missouri’s school district
accreditation system with standards approved by the state board of education (MODESE, 2020)
Mixed. For the purpose of this study, this race/ethnicity classification is defined as
students belonging to more than one race/ethnicity classification.
Negative Placement. For the purpose of this study, the term will be operationally defined
as when a CTE Concentrator had the placement status of Not Available (NA) or Unknown
(UNK) 180 days after high school graduation.
Non-College Placement (NOC). Attending a non-college credit postsecondary school
(MODESE, 2019).
Non-Related Placement (NR). Post-high school placement in the workforce, postsecondary institution, or military is not related to the career education training received
(MODESE, 2019).
Not Available (NA). For the purpose of this study, the term will be operationally defined
as when a CTE Concentrator is not working, continuing their education, or entered into the
military 180 days after high school graduation.
Participants. For the purpose of this study, the term will be used synonymously with
students. The participants are defined on page 50 of this study.
Passed Test (PT). Student passed the Technical Skills Assessment (MODESE, 2019).
Placement Status. For the purpose of this course, this term will be operationally defined
as the career status of CTE Completers 180 days after they graduate from high school.
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Positive Placement. For the purpose of this study, the term will be operationally defined
as when a CTE Concentrator had the placement status of CENR, CER, ENR, ER, MNR, and MR
180 days after high school graduation.
Post-High School Placement. For the purpose of this study, the term refers to whether
students are not employed, employed, enrolled in post-secondary education, enlisted in the
military, or not located within 180 days after graduating high school.
Related Placement (R). Post-high school placement in the workforce, post-secondary
institution, or military is related to the career education training received (MODESE, 2019).
SAT. An acronym for Scholastic Aptitude Test. A standardized college readiness
assessment developed and administered through the College Board (College Board, 2020).
Status Unknown (UNK). Students who cannot be located 180 days after high school
graduation (MODESE, 2019).
Student Demographic. For this study, student demographics will include gender,
race/ethnicity, IEP status, and Socioeconomic status (SES).
Technical Skill Attainment (TSA). When a student passes their technical skill
assessment. In Missouri and operationally for this study, technical skill attainment is used
synonymously with technical skill assessment (MODESE, 2019).
Technical Skill Assessments. Measures skill proficiency of CTE students who have
completed an approved CTE program. In Missouri and operationally for this study, technical
skill assessment is used synonymously with technical skill attainment (MODESE, 2019).
WorkKeys. An ACT product designed to measure foundational skills required for
success in the workplace, and help measure the workplace skills that can affect job performance
(ACT, 2020).
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Summary
The purpose of this study was to determine the relationship between Technical Skill
Attainment (TSA) pass rates and the post-high school graduation related placement status of
former secondary career and technical education students in Missouri. The SCCT was the
guiding theory behind this study. An extensive search for related research was conducted, and
only a few related studies were located. Since limited studies existed, a broader lens was used to
show context between the relationships that may exist between academic assessments and
success after high schools. The literature review also contains information regarding the benefits
of CTE, the history of accountability in CTE, and information about career readiness assessment.
The final and most important section of the literature review discussed three closely related
studies and one parallel study. Research and methodologies from the four studies offered
recommendations and insight utilized in this study.
The results of this study may have implications for schools and districts in Missouri and
nationwide. Facing funding challenges, schools and districts move to offer programs and services
proven to build successful experiences and positive outcomes for the students they serve. Finding
a positive relationship between TSA performance and success after high school may solidify
CTE’s place as a proven successful education model and warrant continued policymaker and
stakeholder support.
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Chapter II Literature Review
Introduction
The purpose of this study was to determine the relationship between Technical Skill
Attainment (TSA) pass rates and the post-high school graduation related placement status of
former secondary career and technical education students in Missouri. The results of this study
may help school and state leaders assess the importance of TSA tests and determine the level of
resources allocated to their implementation. In order to gain an understanding of the need for this
study, a comprehensive review of related literature was conducted. As noted by Hemple (2020),
literature reviews allowed the researcher to summarize existing research, answer the research
questions, and identify gaps in the existing research.
The methods for researching literature pertaining to the topic involved multiple strategies.
The University of Central Missouri’s James C. Kirkpatrick Library and the Murray State
University Library’s research databases were used to locate journals, peer-reviewed articles,
books, theses, and dissertations. Specific research databases included Educational Resources
Information Center (ERIC), ProQuest Dissertations and Theses Global, SAGE Knowledge, and
EBSCOhost. Google searches were also conducted, which quickly identified related studies.
Once a relevant study was located through a Google search, an attempt was made to find the
study through one of the library’s research databases. If the literature was not within one of the
library databases, it was not used. The final source for locating related literature was the Murray
State Digital Commons. Previous theses and dissertations were located and reviewed for related
content and examples of dissertation formatting.
The theoretical context guiding this research was based on a derivative of Bandura’s
(1989) Social Cognitive Theory (SCT). Lent et al. (1994) developed the Social Cognitive Career
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Theory (SCCT) which has a foundation built on the three interacting variables of self-efficacy
beliefs, outcome expectations, and goals. Throughout this study, the influence and interaction of
career development, career choice, and academic and career performance were visible.
Specifically, since the data were disaggregated by CTE program area and students’
demographics, the SCCT model provided a rationale that provided guidance to understanding the
possible causes of some of the findings from this study.
After a comprehensive search for literature relating to TSAs and their relationship to
post-high school graduates’ success, it was determined a lack of related literature existed. The
majority of the research was focused on academic measures and their relationship to success in
post-secondary education. Academic measures included standardized assessments such as the
American College Testing (ACT), Scholastic Aptitude Test (SAT), and Advanced Placement
(AP) tests. Also included in the academic measures were end of course (EOC) exams and grade
point average (GPA).
The absence of related literature validated the need for this study and others like it to be
conducted in the future. Since there was a lack of related literature, a broad net was cast in an
attempt to discover closely related research and corroborate the need for this study. From the
research conducted on the topic, five themes of literature were discovered. The five themes
allowed for a broad to narrowing view of literature relating to the research topic. The five themes
discussed in this literature review are:
● benefits of Career and Technical Education
● overview of Career and Technical Education accountability
● academic predictors of student success in college
● career readiness assessments as predictors of student success after high school
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● TSA assessments as predictors of student success after high school
Benefits of Career and Technical Education
Dating back to the Smith-Hughes Act of 1917 and continuing through the reauthorization
of Perkins V, which took effect in July 2019, policymakers and educational leaders have
continued to publically and financially support Career and Technical Education (CTE). Their
continued support is a testament to the value CTE had in the past and continues to have in the
present and future education system. There are numerous research studies with significant
findings outlining the benefits of CTE. Friedel (2011) determined that CTE helps students be
successful after graduation, in the workplace, and in society. According to Plesnarski (2018),
CTE has changed the future of high school and post-secondary education by permitting states to
integrate rigorous instruction, update and increase the rigor of industry competencies, and
provide career guidance to prepare students for today’s workforce. These two studies reveal the
benefits of CTE in a general and broad sense. Additional research was located with more specific
findings that showed the impact high school CTE programs have on student attendance,
graduation rates, and post-secondary and workplace matriculation.
CTE’s Impact on Student Attendance
The literature relating to the impact CTE has on high school attendance rates showed
positive results. CTE students attend high school at a higher rate and have an increased level of
engagement, according to a study conducted by Closs (2010). CTE’s effects on students’
attendance in a high-minority urban school district showed positive results as well. According to
Miguel and Tran (2013), the more time students spend in CTE schools, the less likely they are to
be absent. Their study found a statistically strong positive relationship between semesters spent
in CTE and the small number of days students were absent. A 2019 research study, conducted
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using data from 16 schools making up the Connecticut Technical High School System (CTHSS),
also showed significant results. Brunner et al. (2019) found that in the CTHSS, 9th-grade males
who attended one of the centers had a 14% higher attendance rate than males not attending a
center.
One piece of research, however, showed findings that were contrary to the large body of
positive studies. The 2013 study was conducted in Florida in an effort to compare CTE students’
attendance and drop-out rates to those students not in a CTE path. The finding from Serra et al.
(2013) indicated that there was no significant relationship between CTE participation and
students’ rates of attendance. The results of Serra et al.'s study exemplifies why additional
research is needed.
CTE’s Impact on Students Graduating High School
One of the main reasons students drop out of high school is boredom or the loss of
interest in the standard “college for all” curriculum that students experience. CTE programs can
effectively engage students in their high school experience through relevant and practical
methods of instruction. CTE programs can also offer students an opportunity to experience
careers firsthand through job-shadowing, apprenticeships, and internships. The combination of
engagement, practicality, and direct exposure to the workforce are some factors helping keep
students in school and on-track to graduate. Approximately 30% of high school students take two
or fewer CTE courses; almost 40% take between three and six, and 30% take seven or more CTE
courses. The more CTE courses a student takes, the more successful they are in high school and
beyond (Dougherty, 2016).
There have been multiple research studies completed, validating the fact that students
taking a concentration of CTE courses in high school are more likely to graduate. According to
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ACTE (2020), CTE concentrators in 2017 graduated at a rate of 95%, compared to 85% for nonCTE concentrators nationwide. Loveless (2011) conducted a study of the graduation rates of
CTE and non-CTE students in Tennessee. The study determined that there was a significant
difference between the graduation rates of CTE students and non-CTE students. In the 20082009 school year, the CTE graduates in the study had a 90% graduation rate compared to 83%
for those non-CTE students (Loveless, 2011).
A statewide study conducted in Kentucky, comparing the graduation rates of CTE
concentrators from 16 randomly selected area technology centers, determined that a significant
positive difference did exist in the graduation rates of CTE and non-CTE students (Bennett,
2016). Likewise, Dougherty (2016) conducted a study of Arkansas high school students and
found that the more CTE coursework a student takes, the more likely they are to graduate.
Finally, Gottfried and Plasman (2018) determined when students take CTE courses within their
last two years of high school, their chances of graduating on time increase by 17%.
In addition to the number of CTE courses a student takes, the studies reveal other factors
that contribute to the increased graduation rate of CTE students. Dougherty (2016) found that
CTE concentrating students coming from lower-income settings graduated at a 25% higher rate
than non-concentrating lower-income students. There is also strong evidence that male CTE
students graduate high school at a higher rate compared to male non-CTE students. According to
Brunner et al. (2019), male students who attended one of Connecticut’s technical high schools
graduated at a 10% higher rate than their counterparts not attending one of the technical schools.
Not only do CTE students show increased graduation rates, but the studies show other
advantages of CTE students over non-CTE students. For instance, additional findings from the
Dougherty (2016) study noted that CTE students are more likely to enroll in two-year colleges,
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enter the workforce, earn a higher wage, and are just as likely to pursue a four-year degree as
their classmates. While data relating to CTE’s impact on students graduating from high school
shows positive results, the relationship between TSA specifically and post-high school success
remains ambiguous.
CTE’s Impact on Student Matriculation
The research showing CTE’s impact on attendance and graduation rates was positive and
substantial. The next area that warranted attention was research on how CTE impacts students’
enrollment into post-secondary education and entry into the workforce. Research revealed that
CTE had an impact on students’ matriculation to college and the workplace after high school
graduation. A 12-year study, prior to 2004, found CTE students who spent about one-sixth of
their high school years in CTE courses earned 12% more income one year after high school than
their counterparts (Bishop & Mane, 2004).
Moss (2015) conducted a study in Missouri to determine if there was evidence of CTE
impacting the rate of post-secondary placement in college or the workforce. The study found a
large positive relationship, r=.999, between students taking a concentration of CTE and
placement in college. In respect to placement in the workforce, Moss (2015) specifically looked
at the correlation between CTE and placement in a related occupation after graduation. His study
found a large positive correlation, r=0.981, signifying a student’s placement in a related
occupation after graduation has a high relationship factor to CTE.
In a similar study completed in Arkansas, researchers determined that CTE concentrators
enrolled in a two-year college at a .6% higher rate and saw a 1.5% increase in their earnings in
the workforce (Dougherty, 2016). From another study that looked at increased wages for CTE
graduates, Brunner et al. (2019) found that male CTE students by the age of 23 had 30% higher
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quarterly earnings than their non-CTE counterparts. CTE courses provide students with the
opportunity to be successful in college or a career.
Overview of Career and Technical Education Accountability
Since the Smith-Hughes Act of 1917 and through 2019 with the reauthorization of
Perkins V, the push for CTE accountability has existed and continues to increase. In the early
1900s, the movement to increase and emphasize vocational training in high school was
prevalent. Educational leaders realized the importance of vocational education to drive student
success as they graduated, entered the workforce, and became productive members of society
(Friedel, 2011). As CTE continues to evolve, and its focus shifts to college and career readiness
for high school students and workforce development for communities, measures of state and
federal accountability have become increasingly stringent. Accountability in CTE is measured by
collecting results of student performance on academic and CTE standards as reported in local
and state data. Nearly a decade ago, Friedel (2011) discussed increased accountability for CTE
schools compared to past measures related to academic achievement, technical skills, and school
accountability. She specifically noted that the preparation of a globally competent workforce
required increasingly more rigorous accountability for academic and technical skills (Friedel,
2011).
The Carl Perkins Acts, which have been a source of CTE funding for many years, are
among the most comprehensive sources of funding dedicated to CTE. Perkins I, the Carl D.
Perkins Vocational Education Act (PL 98-524, 1984), was named after Kentucky representative
Carl D. Perkins. The passing of the Perkins I legislation verified political support for CTE and
recognized it as an essential component of the United States education model and its place in the
nation’s success. The first Perkins Act was passed in 1984, and the second Perkins Act was
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passed in 1990. The first and second Perkins Acts were essential sources of funding and policy
advancement for CTE in the United States. Perkins III, IV, and V established the current CTE
accountability system and will be detailed in the following sections.
Perkins Act of 1998 (Perkins III, PL 105-332)
The third reauthorization of the Carl D. Perkins Act of 1998 placed new importance on
academic integration into vocational settings by redefining vocational and technical education.
Perkins III initiated multiple noteworthy components, but the most significant was legislation
creating high-stakes accountability for CTE. Educational leaders had been imploring the political
powers for more flexibility in creating CTE programs. Policymakers listened to the pleas of the
states and local agencies and made significant changes in the Act that provided the flexibility
requested.
But the increased flexibility came with additional requirements being passed down to the
states and local agencies. Congress required all agencies receiving funding to be accountable for
student program completion, student achievement, gender equity within CTE programs, and
student placement into post-secondary education and employment (Scott, 2014). New
accountability measures resulted in each state having to create new plans to help guide the local
agencies in the administration and tracking of the new CTE accountability measures (Scott,
2014). The policymakers who designed the Perkins III legislation attempted to address the
concerns of the business and industry leaders. Their concerns were focused on high school
students’ lack of sufficient skills needed to drive the United States upward in the global
economy.
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Perkins Act of 2006 (Perkins IV, PL 109-270)
The fourth reauthorization of the Perkins Act (Perkins IV) in 2006 added integrated
academic knowledge, technical and employability skills, and challenging standards and included
provisions for states to collect and report information on best practices to improve CTE. The
United States Department of Education (USDOE) (2007) described the 2006 Act as having three
areas of focus. First, career and technical education students’ academic achievement had been in
question for some time and needed revisiting. Policymakers attempted to ensure this issue was
addressed through Perkins IV by creating accountability measures requiring specific or
negotiated performance levels for each state. The Perkins IV academic achievement performance
indicator used the No Child Left Behind (NCLB) requirements and assessments as the measures
states would become accountable for meeting.
Second, Congress realized there was a need to strengthen the relationship between
secondary and post-secondary education. Implementing Programs of Study (POS) that helped
parents, students, and educators organize and prioritize students’ high school coursework became
of utmost importance. The desired outcome of the POS implementation was the hope that
students would experience coursework preparing them for both college and careers after high
school and make the transition to post-secondary education seamless.
Finally, the research revealed the third and most relevant change brought about by
Perkins IV, which was the creation of TSAs as an accountability measure. The implementation
of Perkins IV increased accountability for all states and local agencies through the development
of standards requiring academic achievement and TSA assessment proficiency. The TSA
assessment proficiency measure was to be accomplished through student assessments aligned
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with industry-recognized standards. Graduation and placement rates were also important
components added by this Act (Scott, 2014).
Perkins Act of 2018 (Perkins V, PL 115-224)
Perkins V was officially named The Strengthening Career and Technical Education for
the 21 Century Act (PL 115-224, 2018). The Perkins V Act, consistent with Perkins IV,
st

emphasized programs of study, increasing options for special populations, and prioritized
competitive grants to foster innovation. One of the most significant changes between Perkins IV
and Perkins V legislation was the additional requirement of a comprehensive local needs
assessment (CLNA). Congress’s intention of adding the CLNA was to offer states more
flexibility, which also resulted in more flexibility for the local agencies.
The CLNA also required local agencies to prioritize the engagement and collaboration of
the stakeholders connected to the agency. This collaborative stakeholder engagement provided
an opportunity for local agencies to share their accountability data and gather input toward using
their funds (ACTE, 2019). In all the prior Perkins Acts, states negotiated performance indicators’
level of achievement with the Secretary of Education (Secretary). Additionally, the Secretary
oversaw the planning and implementation of the Perkins-funded programs. The comprehensive
local needs assessment, through negotiation, will function as the accountability element
previously completed by the Secretary (ACTE, 2019).
Multiple significant changes were enacted with the Perkins V legislation. The
concentrator definition was one of the most notable. In the previous Perkins Acts, students who
earned three CTE credits were considered concentrators. In Perkins V, this changed to earning
two CTE credits. Another significant change was the removal of the required technical skill
attainment (TSA) measure. Instead, TSA was replaced with an accountability measure focused
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on program quality. The new program quality measure allows states more flexibility in
determining program quality. In Perkins V, states are allowed to choose one, two, or three of the
following: work-based learning participation, earning post-secondary credit, and/or earning
Industry-Recognized Credentials (IRC).
A final modification that came with the new Perkins legislation was the requirement that
all data be disaggregated by accountability measure and CTE program. The disaggregated data is
to be used by states and local agencies in identifying areas needing improvement (ACTE, 2019).
Even though the TSA requirement was removed from this version of Perkins, Missouri’s CTE
accountability system will continue some form of TSAs as an accountability measure moving
forward.
According to Niehaus (2013), many states encounter challenges when attempting to meet
technical standards because of the increased rigor of TSAs and the expectations for post-program
placement of CTE students. Data collection and reporting are used as measures of CTE program
quality and student success. Niehaus (2013) also suggested school districts must continually
work to improve and meet state and federal accountability benchmarks while simultaneously
preparing students for college and careers. Additionally, he emphasized that the increased
accountability in CTE is a product created from the combination of “governmental directives,
global competition, and persistent economic problems producing demands that the American
public education system delivers 21st-century skills at the level of rigor desired by business and
industry” (Niehaus, 2013, p. 1). For 36 years, Perkins's policies have driven the CTE system in
the United States. The Perkins’s accountability measures in place will continue to improve the
CTE model now and into the future.
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Academic Predictors of Student Success in College
For many years, multiple researchers and higher education leaders have attempted to
determine the best high school predictor of college success. Measures included the most common
college entrance exams, the American College Testing (ACT) and the Scholastic Aptitude Test
(SAT). Also included in this group are grade point average (GPA), Advanced Placement (AP),
and end of course exams (EOC) (Sams-Mcphaul et al., 2017; Turner et al., 2009). Is there a
relationship between high school academic achievement measures and students’ success in
college? A review of multiple studies regarding these measures was conducted in an attempt to
determine if one of these measures or a combination is the best predictor of success.
American College Testing (ACT) Assessment
The ACT test, second only to the SAT, is one of the most frequently used college
entrance exams in the United States. In fact, 1.8 million students took the ACT test in 2019 while
more than 2.2 million took the SAT (ACT, 2020; College Board, 2020). Within the research,
multiple variables, with mixed results, were found to help predict student success after high
school. Students’ scores on the ACT test were one of those variables. According to Westrick et
al. (2015), a student’s ACT score and high school GPA are two of the best predictors of how
successful a high school graduate will be during the first two years of college. However, SamsMcphaul et al. (2017) conducted a research study of 97 underrepresented high school graduates
who took the ACT test. Her research findings did not show ACT reading and math scores as a
significant predictor of college completion.
Another study that attempted to determine if the ACT test was a good predictor of college
success was conducted in 2016. The study used students’ final grades from a college English 101
course offered at an online university in the southeastern United States. From the 103 students
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represented in the study, it was determined there was no significant positive correlation between
the students’ ACT score and final grade in the class (Gregory, 2016).
A similar study was conducted at Northern Illinois University (NIU) in 2019, and
involved students enrolled in an introductory physics course between the years 2012 to 2017.
The NIU study compared the composite ACT score of those students with the final grade they
earned in the introductory physics course. From the 4,262 students in the study, a significant
positive relationship was found between the two variables. A higher composite ACT score
resulted in a statically significant higher introductory physics grade (Gattone et al., 2019). There
was a caveat to be noted and was mentioned by Gattone et al. (2019). There was a large amount
of unexplained variability in the data. A number of students had 14’s as composite ACT scores
and earned A’s, while other students with perfect ACT scores earned F’s in the course.
A more recent article by Allensworth and Clark (2020) aligns with the research finding
mentioned previously. Allensworth and Clark collected and analyzed data from 17,753 graduates
of the Chicago Public Schools during the 2006-2009 school years. The results of their study
indicated that there is little evidence showing the higher a student’s ACT score the more success
they will have in college. There is much emphasis placed on the ACT scores of students during
high school and as they apply for college acceptance. After reviewing multiple forms and
sources of research, the evidence for the ACT score as a valuable stand-alone predictor of
college success is weak.
Scholastic Aptitude Test (SAT) Assessment
Recent numbers provided by the College Board (2020) show that over 2.2 million
students took the SAT test in 2019, making it the most utilized standardized college readiness
assessment. However, few studies were discovered that pertain specifically to the SAT. Most
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studies contained research on the ACT and SAT combined. The research discovered for the SAT
test exclusively identified results that were similar to those found for the ACT test. Just as
Gregory (2016) found no significant correlation between students' ACT or SAT scores and their
final grades in a class, Rothstein (2004) also believes that SAT scores alone should not be an
important factor in college acceptance. He further suggested that the background characteristics
of students can be just as predictive of success as the SAT for the purpose of college admissions.
Historically, many who studied college admissions trends realized that using the SAT and
ACT singly can have negative effects. According to Soares (2012), the more institutions rely on
standardized tests, i.e., ACT and SAT, the more disparities exist, especially for underrepresented
groups. Another study was conducted in 2014 involving students pursuing majors in education at
the University of Southern Maine (USM). The USM does not use standardized test scores as part
of its entrance requirements. Ellrich (2014) determined if USM had used the Council for the
Accreditation of Educator Preparation (CAEP) guidelines for student admissions, a number of
successful students in the program would not have been accepted to the university. Recent
literature that focused solely on the SAT, rather than information for the SAT and ACT
combined, was difficult to locate. From the literature that was discovered, the results were
similar to results that included the ACT. The SAT test, singly, is not a statistically valid predictor
of a student's success in college.
Advanced Placement (AP) Assessment
The Advanced Placement program (AP) was created in the 1950s and is funded by the
College Board. In 2019, 2,825,710 students took 5,090,324 AP tests (College Board, 2019).
Overall, most colleges and universities have not used AP scores as a factor for accepting or
denying students into their institutions. One reason for this is that the AP tests are usually taken

29
well after students have made their choice to pursue college. The second reason pertains to a lack
of timely communication between the College Board, which oversees the tests, and the colleges
needing the results.
Even though most colleges and universities do not use the AP test for acceptance, some
do give a value-added component to these tests by issuing students some level of additional
credit for taking these types of courses (Ackerman et al., 2013). According to Ackerman et al.
(2013), students who enroll in AP courses have the drive to learn a level of domain knowledge
that sees them through to a passing score on the tests. Additionally, the results show that students
clearly move on to be successful in their post-secondary programs, especially those in Science,
Technology, Engineering, and Math (STEM) programs.
Research was found regarding an investigation into factors affecting students completing
college degrees within six years of entering college. Two questions were considered in that
study: does participation in AP courses lead to a higher rate of college completion, and does
passing the AP tests lead to a higher rate of college completion? Bumpous (2015) conducted
research involving 2,400 students in South Dakota over a six-year period. The 2,400 students
involved in this study were first-year degree-seeking students enrolled in six of South Dakota’s
public higher education institutions. The results were significant and determined that students
who participate in AP courses graduate college at a higher rate than those not participating. The
study also found that students who pass the AP end of course tests graduate college at a higher
rate than those not passing the tests (Bumpous, 2015).
In a research report authored by multiple College Board research staff, Wyatt et al.
(2015) compared student success in college to AP courses and tests or dual enrollment. For
college success, they looked at four-year college enrollment, college grades, and degree
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completion in four or six years. The researchers’ findings indicated a significant positive
relationship between students earning a 3 or higher on their AP test and college grades and
degree completion in four or six years. The only outcome where dual enrollment students
outperformed AP-taking students was four-year college enrollment (Wyatt et al., 2015).
The data comparing AP courses and tests to successful matriculation to post-secondary
education, college grades, and degree completion shows multiple positive relationships. But what
about the millions of students who cannot or do not participate in AP courses? What about the
students having no intention of going to college and who plan on seeking employment after high
school? Further research into additional methods of predicting or determining relationships
between high school and post-high school success is warranted.
High School End of Course Exams (EOC)
Within the last two decades, accountability in education has reached a pinnacle. Federal
legislation, specifically No Child Left Behind (NCLB) and the Every Student Succeeds Act
(ESSA), pushed numerous states to implement standards and assessments in an attempt to meet
NCLB and ESSA accountability measures. High schools, also referred to as secondary schools,
account for the majority of the implementation of these assessments. According to Brown and
Conley (2007), EOC tests were not specifically designed to determine college readiness for high
school students, but the connections between the two should be noted. Brown and Conley (2007)
used a set of previously developed standards referred to as Knowledge and Skills for University
Success (KSUS). The KSUS standards were evaluated as to their alignment with student math
and English EOC scores. From their research, it was determined that student EOC performance
covers only a small percentage of what colleges and universities require to be successful.

31
They also recommend states not use exams as accountability measures for which they
were not designed (Brown & Conley, 2007). Similarly, Tyner and Larsen (2019) found mixed
results with high school EOC assessments’ relationship with college entrance exams. Their
findings showed no significant correlation between EOC performance and ACT/SAT scores.
Additionally, one metric of their study found the more EOC assessments a student takes, a higher
probability of graduating high school existed (Tyner & Larsen, 2019).
Additional research showed high school EOC assessments as having more of a positive
impact on students’ college readiness. According to Fina et al. (2017), Iowa high school students
who performed better on the high school assessments earned higher grades in post-secondary
general education classes and achieved higher GPAs. Even though that study was conducted
using only Iowa’s high school assessment system, their research opens the door for other states
to investigate whether their assessments might have a similar propensity to validate college
readiness (Fina et al., 2017). The research on EOC assessments and their relationship to college
success is minimal and somewhat mixed. This validates the need for continued research in this
area.
Grades and Grade Point Average (GPA)
As discussed previously, standardized test scores such as the ACT, SAT, AP, and high
school EOCs have been used extensively as one of the major components of college acceptance
as well as a predictor of success. More recent research has been conducted in an effort to
emphasize high school GPA (HSGPA) as an even more valid measure and predictor of college
readiness. High school grades or GPA, according to Willingham et al. (2002), can be inconsistent
between schools and teachers and they can be higher or lower, depending on many factors.
Grades can be influenced by a student's performance on criteria determined by the teacher.
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Finally, grades can be a product of student engagement. Some teachers give hardworking and
persevering students a particular score for their actions instead of what they know or are able to
do. The bottom line is that grading practices vary among schools and teachers and can be a
concern in regards to fairness. Other factors that may have an influence on student grades are
class rigor and even socioeconomic status (Willingham et al.; Zwick, 2019).
According to Zwick (2019), one positive characteristic of HSGPAs is that they are a
culminating measure of all four years of high school instead of a somewhat narrow assessment of
skills obtained. Allensworth and Clark (2020), in agreement with Zwick, suggested that HSGPAs
are based on multiple criteria. These criteria include effort over semesters or years, class
variation, demonstration of skills through multiple measures, and diverse teacher expectations.
The combination of all the aforementioned unique characteristics of HSGPA adds value to their
utilization in determining college readiness. Finally, HSGPAs can be robust indicators of
readiness because they measure a variety of the skills and behaviors that are needed for success
in college (Allensworth & Clark). Even though there are multiple factors influencing a high
school student’s grades, multiple research studies have found HSGPA alone or when combined
with standardized test scores are one of the best predictors of college success (Gregory, 2016;
Westrick et al., 2015; Zwick).
High school grades can indicate academic performance for students, educators, schools,
and districts. Research shows HSGPA and ACT scores can also be valid predictors of how well
students will perform after high school and into college (Allensworth & Clark, 2020). According
to Allensworth and Clark, in their study of students in Chicago, the relationship between HSGPA
and graduating from college is very high. Conversely, the relationship between GPA and
graduating is strong while the relationship between ACT and graduating is weak. Additionally,
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their research studied the relationship between high school size, student HSGPA, and ACT
scores. Again, HSGPA remained a more consistent and reliable predictor of college readiness
over ACT scores, even when high school size was included as a variable.
Parrot-Robbins (2010) conducted a study of students in various health science programs
at Southeast Kentucky Community and Technical College. The study compared students’ ACT
scores and pre-program GPA to determine which one was the best predictor of student success in
health science programs at the college. Even though a low correlation was found for the ACT
score as a predictor, the pre-program GPA had a much larger significant correlation. ParrotRobbins (2010) suggested that pre-program GPA could be just as effective, if not more effective,
when used as a criteria for admitting students into the health science programs at the college.
An interesting and rather large nationwide study conducted by Galla et al. (2019) focused
on students who applied for various colleges during the 2009-2010 and 2012-2013 school years.
The study consisted of two parts. First, the authors compared high school grades to admissions
test scores to determine which was a better predictor of on-time 4-year college graduation. The
findings from part one of the study showed high school grades are a better predictor of
graduating on time than are admissions’ test scores.
Part two of their study was what makes their research even more intriguing. Part two
considered additional variables such as student self-regulation and the measure of student
cognitive ability. In part two, a more in-depth look at why high school grades are a better
predictor than admissions tests had two findings. First, the predictive value of high school grades
can be attributed to student self-regulation. Students who manage their time and themselves have
better grades. Better grades can lead students to be successful and complete a 4-year degree on
time. Second, the smaller predictive value attributed by admissions test scores can be connected
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to the student’s cognitive ability (Galla et al., 2019). This is continuing evidence showing
assessment scores alone are not the best predictor of student success.
Combined Measures as Predictors of Success
The push for “test-optional” college admittance requirements has gained momentum
within the last decade. More institutions are realizing that standardized test scores can be a
barrier to admitting students who may very well be successful, even though their test scores
indicate differently. Test scores can be a barrier to college, especially for students of ethnic and
low socioeconomic status (Zwick, 2019). Zwick suggested that using standardized test scores,
such as the ACT or SAT alone, is not a valid measure of predicting college success. Instead, it is
recommended that the best measure of predicting college performance is to combine high school
grades with the students’ ACT or SAT scores.
Gregory (2016) and Soares (2012) recommended continued research in this area but
suggested college admissions personnel should consider placing less weight on standardized tests
and more on HSGPA. The results of the Meta-Analysis study from Westrick et al. (2015) help
validate the use of multiple measures for college admissions. Westrick et al. proposed that ACT
scores and HSGPA are the best predictors of a student’s GPA after one year of college.
Additionally, ACT and HSGPA are good predictors of second-year GPA and retention up to the
start of the third year of college.
Ellrich (2014) conducted research using student data from the University of Maine at
Farmington (UMF). The research focused on SAT scores and HSGPA as predictors of college
success, similar to many of the other studies. Ellrich’s additional research goal was to look at
alternative measures of success by investigating extracurricular participation levels, community
service, leadership roles, recommendations, and commendations. This research reinforced the
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‘test-optional” approach and highlighted the need for admissions personnel to utilize more than
standardized test scores as the main determinant in college admissions.
Through the review of literature related to the academic predictors of college success,
multiple factors were discovered. While the ACT test is one of the most recognized college
admissions tools used by colleges and universities, the evidence proving it to be an effective
predictor of college success is weak. Similar to the ACT, the SAT is just as prolific in usage
across the nation and yields the same concerns as the research focused on the ACT. Concerning
the third standardized test discussed in the literature review, the AP tests, more positive results
were discovered. AP course completion and test scores prove to be valid predictors of college
success. As previously noted, however, most students taking the AP tests are already focused on
a path of college success and do not represent the diverse student populations. Looking at high
school EOC scores, the previous research was minimal and had mixed results. Also noted was
EOC tests are not as aligned with college readiness standards as the other assessments.
When considering grades or GPA as a predictor of college success, the research showed
mostly positive results. HSGPA is influenced by multiple subjective factors, such as class rigor,
teacher preferences, or student effort. Taking into account the subjectivity of HSGPA, the one
factor that became evident was that high school GPA is an accumulation of a student’s four years
of accomplishments and paints a clearer picture of their college readiness. The final area of
research for academic predictors related to the use of multiple measures to predict college
success. The research clearly emphasized the movement toward “test-optional” college
admissions. ACT and SAT scores should be emphasized less, and more attention should be given
to a multiple measure approach that includes combining test scores and GPA. Also, college
admissions personnel should consider students’ extracurricular, community service, and
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leadership activities as they can be better predictors of college success. This theme of the
literature review revealed multiple studies pertaining to academic assessments and success in
college. After reviewing these studies, additional attention should be given to CTE-related
assessments’ impact on success after high school.
Career Readiness Assessments as Predictors of Success after High School
To this point, the literature reviewed focused on academic assessments as a predictor of
college success. In the next theme of this literature review, the focus narrows towards the
purpose of this study, which was to determine if a relationship exists between TSA assessments
and student success after high school. Before moving into the research directly related to this
study, attention should be given to career readiness assessments and their predictive value of
success. According to Sparks (2017), many of the academic assessments that are used claim to
determine both college and career readiness (CCR), but, in reality, they do not properly assess
the career component of CCR. Sparks went on to point out that the two main career-based
assessments, the United States military’s Armed Services Vocational Battery (ASVAB) and the
ACT WorkKeys, do a much better job of assessing college and career readiness. The research
pertaining to the value of both assessments as predictors of post-high school success follows.
Armed Services Vocational Aptitude Battery (ASVAB)
The United States military’s ASVAB test has been required for military entrance since
1976. The test has grown in popularity over the last decade, having been given to more than
700,000 individuals (Sparks, 2017). The ASVAB has not traditionally been utilized to predict
success in anything other than military occupations and advancement. Math and reading skills
are assessed by the ASVAB, but what makes it unique from other assessments is that it also
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measures a level of understanding in automotive, electronics, mechanical aptitude, and
mechanical capability (Sparks, 2017).
Since the ASVAB was designed and utilized exclusively by the United States military,
research focusing on its value for predicting student success in anything other than the military is
negligible. A few studies were discovered that used ASVAB scores to predict soldiers’ success
for advancement into various military medical programs and overall long-term performance in
the military. One such study, conducted by Scialdo (2004), compared demographic data, which
included ASVAB scores, to determine if the scores were valid predictors of soldiers’ success in
the Army Medical Department’s Licensed Practical Nurse Training Program (LPN). Scialdo
determined that soldiers with higher ASVAB scores passed the LPN licensure exam on the first
attempt at a higher rate than those with lower ASVAB scores. A similar study conducted by
Meadows et al. (2002) involved 143 soldier students in the United States Army Medical
Department pharmacy special training program. Paralleling Scialdo, Meadows et al. used
ASVAB scores as one of sixteen demographic predictor variables to determine if the test scores
were a valid predictor of students successfully passing the Pharmacy Specialist Course on the
first attempt. According to Meadows et al. (2002), soldier students’ ASVAB scores were
significant predictors of the first-attempt completion of the Pharmacy Specialist Course of the
Army Medical Department.
An additional study conducted in 2018 using ASVAB scores from over 1,000 United
States Air Force enlistees utilized different variables and had contrasting outcomes. Schiano
(2018) attempted to determine if a relationship existed between enlistees’ ASVAB scores and
their Air Force Enlisted Performance Reports (EPR) over a ten-year period. After an extensive
review of the data, Schiano determined there was no significant correlation between enlistees’
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ASVAB scores and long-term performance in the United States Air Force. Schiano suggested
that other factors should be considered by recruiters when attempting to find the best candidates
for enlisting in the United States Air Force. From the studies found, utilizing the ASVAB as a
predictor of success showed positive results in the area of predicting soldiers’ success in military
medical training programs. Even though Schiano’s study attempted to find a relationship
between the scores individuals earned on the ASVAB and long-term performance did not yield
positive results, it added to the premise of this study.
ACT WorkKeys Assessment
Similar to the ASVAB, but more readily available outside the military, the ACT
WorkKeys offers an assessment of college readiness academic content but is focused more on
what actually takes place in the workplace. Recently, ACT added graphical literacy to the
WorkKeys, which adds an aspect of analyzing and synthesizing complex information (Sparks,
2017). According to Sparks, the administration of the WorkKeys has expanded from 700,000 in
the year 2000 to over 2 million at the time of her study. As the emphasis from college-ready to
college and career-ready has become the mainstay in education, the WorkKeys is positioned to
become the primary assessment used to predict students’ college and career readiness.
With the WorkKeys being fairly new to the college and career readiness assessment
arena, the research discovered came in the form of doctoral dissertations. The purpose of
Bowles’s (2004) study was to determine if the WorkKeys could be used to predict students’
success in math, reading, and English courses at the community college level. According to
Bowles, even though the WorkKeys showed some positive predictive results under specific
circumstances, the majority of the results showed a weak correlation, leading to the
recommendation that it not be used for community college admissions.
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A correlational study involving WorkKeys assessments at the community college level
was completed in 2010. The study attempted to determine if a relationship existed between firstyear community college students’ WorkKeys scores and earning a C or better in their college
math and reading courses (Lindon, 2010). Within both subjects, math and reading, Lindon
(2010) found very weak relationships between the students’ WorkKeys scores and earning a C or
better in their community college courses. The students’ WorkKeys scores did not show a
significant impact on earning a C or better in the class.
In the Williams (2015) study, an attempt was made to determine if students’ WorkKeys
scores established a relationship between program completion and job placement after
completing community college. For program completion, Williams found no statistical
significance in the WorkKeys scores and the rate of completion. Essentially, a higher or lower
WorkKeys score had no relationship to students' program completion rate. As far as job
placement, again, no statistically significant results were found. Williams suggested that
additional research should be conducted towards WorkKeys scores and the competencies
required for career instead of college readiness. This contradicts the findings of Sparks (2017),
who suggested commonalities to be emphasized instead of differences when discussing college
and career readiness assessments. From the previous research located, the WorkKeys showed no
statistically significant predictive or relationship value to student success after high school.
As education policymakers and stakeholders work to develop programs and policies that
assist in preparing all students to be college and career ready, career assessments might play a
role. But the ASVAB’s limited utilization outside of the military and the WorkKeys assessment's
lack of predictive or correlational significance to student success after high school create a
dilemma for education stakeholders. Other measures to predict or show a correlation to student
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success after high school might prove to be more valid and could lie within assessment practices
currently used in CTE programs.
TSA Assessments as Predictors of Success after High School
Assessment of technical skills is typically closely related to the knowledge and skills
found in the workplace (Stone, 2009). According to Staklis and Klein (2010), most research is
dedicated to the employment, earnings, and performance of an individual as it relates to their
TSA Scores. Additionally, they also noted that CTE students were expected to go to work after
high school. More recently, the college and career readiness movement provides the potential for
either or both, as evidenced by Moss (2015) and Dougherty (2016), both of whom showed
positive results linking CTE concentrators to a higher rate of post-secondary enrollment. Is there
a relationship between TSA performance and post-high school success, realized by workforce or
college placement?
After completing an extensive search for literature related to TSA assessments and their
value for predicting or showing a relationship to student success after high school, few studies
were discovered. In addition, few studies were located that attempted to find a relationship or
correlation between TSA assessments and student success after high school. The purpose of this
study was to determine the relationship between Technical Skill Attainment (TSA) pass rates and
the post-high school graduation related placement status of former secondary career and
technical education students in Missouri. This gap in research validates the need for this study.
Four research studies were located that had some similarities to this research. The first
study relating to this research was from Staklis and Klein (2010). Their study was conducted
using statewide student data for TSA scores and post-high school placement status from the
Pennsylvania Department of Education. Staklis and Klein collected and analyzed data from
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21,500 CTE concentrators in Pennsylvania from the 2005-2006 and 2006-2007 school years.
Their study’s focus was to determine if technical skill level or TSA assessment level could be
used to predict whether or not students would pursue post-secondary enrollment.
There are two important items to note from Staklis and Klein that were different from this
research. First, CTE students who did not have a program-specific TSA were given a workplace
readiness assessment offered by National Occupational Competency Testing Incorporated
(NOCTI). Second, Pennsylvania used multiple levels of TSA passing, i.e. Advanced, Competent,
Basic, and Below Basic, instead of a pass or fail. The results of their study showed positive
results when attempting to predict if a higher TSA level resulted in a higher rate of attending
post-secondary education. Staklis and Klein suggested that student TSA skill levels are
positively associated with post-secondary enrollment. They recommended future research as it
will increase the data and might offer additional insights into the relationship between TSA and
post-secondary or workforce outcomes.
Research conducted by Niehaus (2013) used similar methodologies to analyze student
data from Ohio. Niehaus’s research attempted to determine whether TSA was associated with the
three predictor variables of concentrator enrollment, per-pupil expenditures, and tech prep
enrollment. Niehaus determined that only a small percentage of variance or change could be
attributed to TSA and post-program placement. His study also found multiple discrepancies with
how TSA assessments were administered and how the data was collected. Niehaus recommended
that future research be conducted in other states using additional variables.
A more recent study by Plesnarski (2018), which was also conducted with statewide data
from Pennsylvania, had some parallels to the study of Staklis and Klein (2010). The study
involved 501 randomly-selected CTE concentrators. According to Plesnarski, a CTE
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concentrator is defined in Pennsylvania as someone who completes at least half of the approved
CTE program hours by the end of their senior year. Plesnarski’s study included students who
graduated high school at the end of the 2015-2016 school year. Since the study was conducted in
Pennsylvania, the end of program assessments used, or TSA assessment as it is referred to in
Missouri, were developed and sold by NOCTI, just as those studied by Staklis and Klein.
Two of Plesnarski’s research questions were relevant to this study. One question from the
study asked if CTE end of course exams predicted positive post-program placement. The second
question asked if earning an Industry Recognized Credential (IRC) would predict positive postprogram placement. The attempt to determine if a relationship existed did not show statistically
significant correlations for either research questions. Neither end of course exams, TSAs, nor
earning an IRC showed statistically significant correlations to positive post-high school
placement.
Additionally, Plesnarski (2018) performed a logistic regression in an attempt to determine
if TSA or IRC success could predict positive post-high school placement. The results of the
logistic regression were not consistent with the correlation results. The logistic regression
showed the end of program assessments were a statistically significant predictor of positive posthigh school placement. According to Plesnarski, a replication study using more years of data and
all the CTE programs of study could have different results and offer a more comprehensive
outcome. Plesnarski also suggested disaggregating the data by student demographic and type of
positive placement to determine trends. These two suggestions were considered for this study.
A similar study conducted by Ryan (2019) used data from one Missouri CTE center.
Ryan used local student data gathered from the school in which she serves as the building
administrator. The collected data were from the years 2016, 2017, and 2018 and totaled 216
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students. Research question one asked if a correlation existed between students’ passing their
TSA and positive placement. The findings for this research question were positive, as Ryan
noted a positive moderate correlation between students passing their TSA and positive
placement. Ryan went on to disaggregate the data for further interpretation and discovered that
students who passed the TSA were more likely to be positively placed, and those not passing the
TSA were more likely to be negatively placed.
Ryan (2019) offered multiple recommendations that were considered for this study.
Recommendations for a larger sample size, which meant including more students across
Missouri and for multiple years, were implemented for this study. Another recommendation that
was implemented for this study was breaking down the data by the CTE program area. The final
strategy added to this research after reviewing Ryan’s research was to break down the data by
student demographic, which gave a clearer picture of how other factors may or may not influence
student success.
Summary of Literature
Through the extensive search for related literature associated with TSA and post-high
school placement, five themes were determined to be relevant to this study. As previously stated,
a lack of directly related research drove a broad to narrow approach to the findings and the
discussion of these findings. To begin to provide a context for this study, the multiple benefits of
CTE were discussed. The findings from studies indicating attendance, graduation rate, and
student matriculation all are positively impacted by CTE. In the second theme, additional history
and background were discussed through an in-depth look at the history of CTE accountability.
One cannot discuss CTE accountability without also discussing the Carl D. Perkins Acts. Since
the enactment of Perkins III in 1998 and concluding with the current 2019 Perkins V Act, CTE
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accountability has played an important role in increasing rigor and adding value to CTE
programs across the nation.
To help build the case for the need for this research study, research pertaining to
academic predictors of success after high school were discussed. Before investigating TSA
assessments, one needs a clear understanding of the various research studies conducted in efforts
to predict or show a relationship between standardized assessments and success after high
school. Multiple studies attempting to determine the predictive value of ACT, SAT, AP, or EOC
assessments in predicting success in college were discovered. These studies offered mostly
mixed results. The studies of GPA and the combination of measures yielded the most positive
results by showing that GPA combined with standardized tests may be the best predictor of
various measures of college success (Zwick, 2019; Westrick, 2015; Ellrich, 2014).
As the research scope narrowed, studies focusing on career assessments as predictors of
student success after high school were discussed. Historically, there are two main career
assessments being utilized. The first is the United States military’s ASVAB, which had limited
contributions since it is predominantly used in military settings. The second career assessment
used is the WorkKeys. The WorkKeys has become more popular within the last decade, as
stakeholders have seen the value in its use for determining college and career readiness.
Unfortunately, relating to this study, neither the ASVAB nor the WorkKeys showed any
significant predictive value towards post-high school success.
Four related research studies were discovered as part of the final theme of the literature
review. Even though there were only four studies, they provided the most relevant and
beneficial information to help guide this study. The four studies attempted to determine whether
TSA performance would predict or show a relationship to student success after high school. Both
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Staklis and Klein (2010) and Plesnarski (2018) showed a positive predictive value or relationship
between TSA and post-high school placement. Plesnarski (2018) and Niehaus (2013) both found
multiple discrepancies in the TSA policies and processes used in their states and concluded with
mixed results, at best.
A beneficial study was conducted by Ryan (2019). Her study used two years of student
data from the school where she served as administrator. The study showed a moderate
statistically significant relationship between TSA and post-high school placement. From Ryan’s
study, the following recommendations were implemented in this study: a larger sample size by
including more students from across Missouri and for multiple years, disaggregating the findings
by the CTE program area, and, finally, disaggregating the findings by student demographic.
Similarly, a correlation was run to determine if a relationship existed between TSA and post-high
school success. All four of these studies provided guidance and ideas to drive this research.
Implementing these recommendations into this study offered more variables and data points,
which provided a higher level of validity and merit.
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Chapter III Methodology
Research Design
This research used a quantitative research design and method of analysis to determine if a
relationship existed between CTE completers’ TSA performance and post-high school related
placement. For this study, a CTE completer is defined as a CTE concentrator who graduates
from high school or receives a General Education Diploma (GED). Quantitative statistical
methods were used to analyze the data and interpret the results. Quantitative research uses
empirical data to determine cause and effect and make predictions (Merriam & Tisdell, 2016).
Specifically, an ex post facto design utilizing binary logistic regression analysis was used to
determine if a relationship existed between CTE completers’ TSA performance and post-high
school related placement. Descriptive statistics were also provided for further clarification of the
data and to answer research question three.
Descriptive statistics were presented to describe the breakdown of the study’s population
(N) consisting of Missouri students meeting the CTE Concentrator definition: “A secondary
student who has earned three or more credits in a sequence in any Department-approved career
education program area” (MODESE, 2019). The data were analyzed by total participants (N) for
five years, yearly participants (n) for each of the years individually, CTE program area-five years
and yearly, and by student demographic-five years and yearly.
For the purpose of ranking, the data were divided into dichotomous values for both TSA
scores and follow-up related placement. Passing TSA scores and related placement were each
assigned a value of 1 in their respective columns, whereas failing TSA scores or not positively
placed were assigned values of 0 in the respective columns. The data were uploaded into and
analyzed with the Statistical Package for Social Sciences (SPSS) software version 25. Using
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SPSS, a Binary Logistic Regression was used to determine the relationship between the variables
on a state-wide level, by the CTE program area, and by student demographic. An alpha level of p
< .05 was used to determine significance.
According to Kleinbaum et al. (2008), “logistic regression analysis is the most popular
regression technique available for modeling dichotomous dependent variables” (p. 604).
Kleinbaum et al. also stated, “logistic regression helps determine how one or more independent
variables are related to the probability of the occurrence of one or two possible outcomes” (p.
12). In relation to this study, the logistic regression helped determine the relationship between
the independent variables of TSA performance, gender, race/ethnicity, IEP status, and SES status
and the dependent variable-related placement.
Research question one: Are the students who pass their TSA assessment more likely to be
placed in related employment, enter post-secondary education, or the military in a field related to
their CTE program area? Descriptive statistics were run using SPSS and provided the number
(N), percentages, and totals of CTE completers passing their TSA assessment and then entering
employment or post-secondary education related to their CTE program. These data were
disaggregated by the combined five years, each of the five years, CTE program area, and student
demographics. Alternately, descriptive statistics were run using SPSS and provided the total
number (N), percentages, and totals of those not passing their TSA assessment and their posthigh school related placement status. These data were disaggregated by numbers (n) and
percentages, categorized placement status for five years and yearly, CTE program area, and
student demographics. The disaggregated student demographics included the following: gender,
race/ethnicity, having or not having an IEP, and being or not being disadvantaged. The SPSS
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data output files and appropriately formatted tables were used to organize the final data for
presentation purposes.
To answer research questions two and three, a Binary Logistic Regression was used to
determine if a relationship existed between TSA performance and post-high school related
placement. Specifically, for research question two, the logistic regression was used to determine
if a relationship existed between TSA performance and post-high school related placement for
five years, yearly, student demographics, and CTE program area. For research question three, the
logistic regression was used to determine if a relationship existed between TSA performance and
post-high school related placement when all student demographics are included. The purpose of
this model was to determine the interactions between the student demographics, TSA assessment
performance, and related placement. The following student demographics were included in the
model: gender, race/ethnicity, having or not having an IEP, and being or not being
disadvantaged. The logistic regression model presented outputs for five years, yearly, and CTE
program area.
Purpose of the Study
The purpose of this study was to determine the relationship between Technical Skill
Attainment (TSA) pass rates and the post-high school graduation related placement status of
former secondary career and technical education students in Missouri. Being able to show a
connection between a student passing their TSA and related placement after high school offers
CTE stakeholders an opportunity to emphasize the value of CTE. The results from this study
may also offer school and state leaders a framework to assess the importance of TSA tests and
determine the level of resources allocated to their implementation. Assessing and meeting
demands of the labor market continue to drive CTE curriculum and expectations. The
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opportunity for TSA to drive funding, curriculum development, instruction, and assessment
practices could be an additional benefit for all CTE stakeholders.
Research Questions and Hypotheses
1. Are the students who pass their TSA assessment more likely to be placed in related
employment, enter post-secondary education, or the military in a field related to their
CTE program area?
H0: There is no difference between students passing or not passing their TSA
assessment and the likelihood of being placed in employment, post-secondary
education, or the military in a field related to their CTE program area.
H1: There is a difference between students passing or not passing their TSA
assessment and the likelihood of being placed in employment, post-secondary
education, or the military in a field related to their CTE program area.
2. What is the relationship, if any, between performance on TSA assessments and post-high
school related placement?
H0: There is no relationship between performance on TSA assessments and
post-high school related placement.
H1: There is a relationship between performance on TSA assessments and
post-high school related placement.
3. What role do the student demographics of gender, race/ethnicity, having or not having an
IEP, and being or not being disadvantaged, hold in influencing TSA performance and
post-high school related placement?
H0: There is no relationship between performance on TSA assessments and posthigh school related placement when accounting for student demographics.

50
H1: There is a relationship between performance on TSA assessments and posthigh school related placement when accounting for student demographics.
and post-high school related placement for certain demographics.
Description of Population, Participants, Sampling Procedures Used, Description of Risk,
Confidentiality, and Anonymity
Population
The participants of this study were Missouri secondary CTE completers who had TSA
and placement data from the years of 2015, 2016, 2017, 2018, and 2019. The total number of
participants were N = 65,606 students. Additionally, each year contained the following number
of participants (n): 2015 n =13,111, 2016 n =13,459, 2017 n =12,990, 2018 n =13,448, 2019 n=
12,562.
Participants
To be included as a participant in this study, two criteria had to be met. First, the students
had to be Missouri Secondary CTE Completers from the years 2015-2019. Second, the students’
school districts of record had to have submitted the data required for this study to MODESE. For
clarification, only students with TSA and placement status data in the MODESE database, from
the five years, were participants in this study.
Sampling Procedures Used
This study used a convenience sample because of the researcher’s previous collaborations
and projects with MODESE, which offered insight to the data’s availability, quality, and
propensity for confidentiality. From the population of students, those who did not meet the
criteria defined in the participant section above were removed and not included in this study.
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Description of Risk
This study did not involve any interaction with human subjects from which the data
came. There was no risk to the participants in this study because the requested data in the
collection was non-identifiable, and the subjects had graduated high school and were over the
age of 18 at the time of the collection. When the MODESE Data Supervisor was contacted to
determine if the data was accessible, the researcher made it very clear that no identifiable data
could be returned. The researcher reemphasized this again when the data supervisor was emailed
the research instrument.
Confidentiality
All participant identifiable data were either removed, not downloaded, or removed by the
MODESE data supervisor prior to the research instrument being emailed back to the researcher.
The researcher did not have access to the MODESE database. Additionally, all data collected by
the State of Missouri is protected through the MODESE Data Access and Management Policy in
accordance with the Family Education Rights to Privacy Act (FERPA) (MO DESE, 2007).
Anonymity
The returned research instrument containing the requested student data had no
identifiable information within it. The researcher had no other access to the data used in this
study.
Description of Research Instruments
Prior to the start of this study, an informal inquiry was made with the MODESE College
and Career Readiness Data Supervisor. The intent of this inquiry was to determine if the data
required for this study was available to the researcher and could be emailed with no identifiable
information. The data supervisor verbally confirmed that the requested data existed in their
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database and that he could email it with no identifiable information. The data supervisor
requested the researcher to email a Microsoft Excel spreadsheet pre-populated with the headings
that showed the data being requested. The researcher created the Microsoft Excel spreadsheet
that met the data supervisor's request. The headings were labeled identical to the MODESE data
file-set codes (MODESE, 2019). The data collection spreadsheet contained the following
headings: gender, race/ethnicity, CTETSA, CTEProgramCode, CurrentSchoolYear, CareerEd,
PerkinsConcentrator, IEP/Disabled, Disadvantaged, FollowUpStatus, CTEPlacementRelation. A
copy of the Excel data collection instrument with codes is included in the Appendices (See
Appendix A).
On October 7, 2020, an IRB Oversight Determination Form was submitted to Murray
State University’s Institutional Review Board (IRB). The form was submitted to confirm the
study could proceed without an IRB review, since no interaction with human subjects would be
taking place and the data were non-identifiable. On October 12, 2020, the Murray State’s
Institutional Review Board (IRB) notified the researcher’s dissertation chair and the researcher
that the study did not need to be reviewed or have oversight. See Appendix B for a copy of the
Murray State’s IRB determination form. This was the start of the data collection process for this
study. The research instrument was sent to the MODESE Data Supervisor requesting the data be
sent.
Data Security
A Murray State University-administered Google drive folder was created to house all the
data collected for this study. Data collected through the research instrument was emailed to the
researcher. The research data were imported into SPSS and then saved on the researcher’s
computer and the same Google drive containing all research documents related to this study.
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Once the study was completed, the data continued to be housed in the Murray State Google drive
folder to be used with future publications.
Variables in the Study
The dependent variable in this study consisted of one dichotomous outcome variable,
related placement. The independent variables included one predictor variable, TSA assessment
status, and six categorical independent variables: gender, graduation year, CTE program area,
race/ethnicity, IEP status, and SES status. The TSA assessment status and placement status
coding returned on the Excel spreadsheet were dichotomous nominal variables. In order to run a
Binary Logistic Regression, the researcher converted the nominal variables into ordinal-ranked
dichotomous variables consisting of 0s and 1s. The data clean-up was completed on the research
instrument Excel spreadsheet before uploading the data into SPSS for statistical computation.
Procedures for Data Analysis
Once the Excel spreadsheet containing the cleaned data had been imported into the SPSS,
the statistical analysis began. To provide a clear description of the population, descriptive
statistics were run and displayed by five-year counts, yearly counts, CTE program area five-year
and yearly counts, and student demographics within each CTE program area, yearly and fiveyear counts. All descriptive data were entered into appropriately-formatted tables (See Chapter
4). According to David (2020), descriptive statistics are helpful in organizing and summarizing
data about groups within the research study.
To answer research question one, descriptive statistics showed the total numbers and
percentages of students passing or not passing their TSA assessments then entering employment,
the military, or continuing education related to their CTE program area (See Table 1). Research
Question One: Are the students who pass their TSA assessment more likely to be placed in
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related employment, enter post-secondary education, or the military in a field related to their
CTE program area?
Table 1
Descriptive Statistics for Research Question One
Students passing TSA and related/non-related
placement
Five-year totals for all participants

Students not passing TSA and
related/non-related placement
Five-year totals for all participants

Five-year totals for all participants
disaggregated by all demographics

Five-year totals for all participants
disaggregated by all demographics

Five-year totals by CTE program area

Five-year totals by CTE program area

Yearly totals for all participants

Yearly totals for all participants

To answer research question two, a Binary Logistic Regression was run to determine if a
relationship existed between TSA assessment performance and post-high school related
placement. Research Question Two: What is the relationship, if any, between performance on
TSA assessments and post-high school related placement? The relationship was determined by
answering each of the following questions.
●

Does passing the TSA assessment predict positive post-high school related placement
when considering all participants from the years of 2015 to 2019?

●

Does passing the TSA assessment predict positive post-high school related placement
when considering the years of 2015 to 2019 individually?

●

Does passing the TSA assessment predict positive post-high school related placement
when considering the CTE program area for all participants during the years of 2015 to
2019?
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To answer research question three, a Binary Logistic Regression was run to determine if
a relationship existed between TSA assessment performance and post-high school related
placement accounting for all student demographics. Research Question Three: What role do the
student demographics of gender, race/ethnicity, having or not having an IEP, and being or not
being disadvantaged hold in influencing TSA performance and post-high school related
placement? The relationship was determined by answering each of the following questions.
●

What role do the student demographics of gender, race/ethnicity, having or not having an
IEP, and being or not being disadvantaged hold in influencing TSA performance and
post-high school related placement within the years of 2015 to 2019?

●

What role do the student demographics of gender, race/ethnicity, having or not having an
IEP, and being or not being disadvantaged hold in influencing TSA performance and
post-high school related placement within the years of 2015 to 2019 individually?

●

What role do the student demographics of gender, race/ethnicity, having or not having an
IEP, and being or not being disadvantaged hold in influencing TSA performance and
post-high school related placement within the years of 2015 to 2019 by CTE program
area?

Summary
In this chapter, the research design, data collection, variables, data analysis, data security,
and other items were discussed in detail. The purpose of this chapter was to provide a clear
picture of how the research data was collected, protected, analyzed, and displayed for ease of
understanding. The following chapter provides details of the participants, the data, and the
analysis of the data to answer the three research questions presented for this study.
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Chapter IV Findings
Introduction
The purpose of this study was to determine the relationship between Technical Skill
Attainment (TSA) pass rates and the post-high school graduation related placement status of
secondary career and technical education students in Missouri. Technical Skill Attainment (TSA)
was determined by whether participants passed or failed the technical skills assessments. Related
placement, as defined by MODESE, is when a student enters the workforce, post-secondary
institution, or military in an area related to the career education training they received. The
placement status is determined within six months of the students’ high school graduation.
A description of participants, disaggregated by all demographic variables and grouped
individually for the years 2015-2019 and cumulatively for the same five years was displayed.
TSA pass-rates and related placement rates were also displayed individually for the years 20152019 and cumulatively for the same five years. Additionally, TSA pass-rates and related
placement results were disaggregated by CTE program area, gender, race/ethnicity, IEP status,
and SES for the years 2015-2019 cumulatively.
The placement status, whether students attained related or non-related placement within
six months after high school graduation, was the dependent variable. The main independent
variable was TSA performance. A logistic regression was used to determine if a relationship
existed between the dependent and independent variables. Additional analysis was conducted to
determine if the independent categorical variables of gender, race/ethnicity, IEP status, and SES
played a role in the TSA-related placement relationship. All results were displayed by 5-years
cumulatively, the years 2015-2019 individually, CTE program area 5-years cumulatively, and
CTE program area years 2015-2019 individually.
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Description of the Study’s Participants
In order to provide a clear description of the participants in this study, the crosstabs
function within SPSS was used. Using the crosstabs function, multiple models were built to help
describe the participants. Tables 2, 3, 4, and 5 present a detailed breakdown of the participants by
year, CTE program area, and demographic. Table 2 presents the yearly number and percentage
of the total participants for the years 2015 -2019. The largest participant year was 2016,
n=13,495, and the smallest participant year was 2019, n=12,562. The mean of the five years was
M=13,1211 with a SD of 379.65. The total number of participants was N=65,606.
Table 2
Participant Totals by Year
Year

n and
%
Totals

2019

2018

2017

2016

2015

Total

n

%

n

%

n

%

n

%

n

%

12,562

20

13,448

20

12,990

20

13,495

20

13,111

20

N=
65,606

Mean
and
SD
M=
13,211
SD =
379.65

Table 3 presents a 5-year description of all the participants by student demographics,
which were the independent categorical variables used in this study. The trends over the 5-year
period showed males as the largest participant gender, n=34,934 (53%) of the total. Within
race/ethnicity, the largest participant group was White, n=53,808 (82%) of the total. As far as
IEP status, participants without an IEP were a much larger group than those with an IEP,
n=59,861 (91%) of the total. Finally, students not disadvantaged were a larger group of
participants, n=41,275 (63%) of the total. Table 4 further disaggregates the participant
descriptions on a yearly basis.
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Table 3
Description of all Participants
Year
5 Years

Demographic
Gender
Race/Ethnicity

IEP Status
SES Status

Category
Males
Females
Asian
Black
Hispanic
Indian
Mixed Races
Pacific Islander
White
No IEP
Has IEP
Not Disadvantaged
Disadvantaged

n
34,934
30,672
888
6,823
2,621
284
1,093
89
53,808
59,861
5,745
41,275
24,331

%
Total
53.2 N=
46.8 65,606
1.4
10.4
4.0
0.4
1.7
0.1
82
91.2
8.8
62.9
37.1

Table 4 presents the yearly breakdown of the participants for the years 2015-2019
disaggregated by the independent categorical variables of gender, race/ethnicity, IEP status, and
SES. The independent variable breakdown for gender, race/ethnicity, IEP status, and SES
followed the same trends as presented for the 5-year information presented in Table 3. Even
though the yearly participant data may seem redundant, it was important to show that there were
no outlier demographic groups within the years of the study.
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Table 4
Description of Participants by Year
Year
2019

Demographic
Gender
Race/Ethnicity

IEP Status
SES Status
2018

Gender
Race/Ethnicity

IEP Status
SES Status
2017

Gender
Race/Ethnicity

IEP Status
SES Status

Category
Males
Females
Asian
Black
Hispanic
Indian
Mixed Races
Pacific Islander
White
No IEP
Has IEP
Not Disadvantaged
Disadvantaged
Males
Females
Asian
Black
Hispanic
Indian
Mixed Races
Pacific Islander
White
No IEP
Has IEP
Not Disadvantaged
Disadvantaged
Males
Females
Asian
Black
Hispanic
Indian
Mixed Races
Pacific Islander
White
No IEP
Has IEP
Not Disadvantaged
Disadvantaged

n
6,608
5,954
175
1,201
584
55
273
20
10,254
11,531
1,031
7,978
4,584
7,203
6,245
175
1,412
573
54
259
19
10,956
12,318
1,130
8,569
4,879
6,855
6,135
198
1,356
527
35
200
20
10,654
11,876
1,114
8,203
4,787

%
52.6
47.4
1.4
9.6
4.6
0.4
2.2
0.2
81.6
91.8
8.2
63.5
36.5
53.6
46.4
1.3
10.5
4.3
0.4
1.9
0.1
81.5
91.6
8.4
63.7
36.3
52.8
47.2
1.05
10.4
4.1
0.3
1.5
0.2
82
91.4
8.6
63.1
36.9

Total
n=
12,562

n=
13,448

n=
12,990
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Year
2016

Demographic
Gender
Race/Ethnicity

IEP Status
SES Status
2015

Gender
Race/Ethnicity

IEP Status
SES Status

Category
Males
Females
Asian
Black
Hispanic
Indian
Mixed Races
Pacific Islander
White
No IEP
Has IEP
Not Disadvantaged
Disadvantaged
Males
Females
Asian
Black
Hispanic
Indian
Mixed Races
Pacific Islander
White
No IEP
Has IEP
Not Disadvantaged
Disadvantaged

n
7,255
6,240
136
1,483
487
65
205
16
11,076
12,313
1,182
8,431
5,064
7,013
6,098
177
1,371
450
75
156
14
10,868
11,283
1,288
8,094
5,017

%
53.8
46.2
1.2
11
3.6
0.5
1.5
0.1
82.1
91.2
8.8
62.5
37.5
53.5
46.5
1.4
10.5
3.4
0.6
1.2
0.1
82.9
90.2
9.8
61.7
38.3

Total
n=
13,495

n=
13,111

Table 5 presents the participant description disaggregated by the CTE program area.
Participants in the Skilled Technical Science were the largest group, n=16,015, which was 24%
of the total. The second largest participant total was Agriculture, n=13,577, which was 21% of
the total. Engineering and Marketing were the two lowest participant groups, n=3,838, which
was 6% of the total, and n=3,589, which was 6% of the total respectively.
Male and female CTE course taking patterns specific to this study revealed that in FACS,
female participants outnumbered males 81% to 19%. In Health Science, female participants
outnumbered males 86% to 14%. Conversely, in Skilled Technical Sciences, male participants
outnumbered females 87% to 13 %, and males in Engineering outnumbered females 86% to
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14%. The CTE course taking patterns of female and male participants from this study mirrored
previous trend data in CTE. In the most recent report published by the National Center for
Education Statistics (NCES) (2020), data was presented that was similar to data from 2013.
NCES reported males earn more CTE credits than females. Specifically, in 2013, males earned
2.88 credits compared to 2.34 CTE credits earned by females. When considering male and
female CTE course taking patterns by CTE program area, additional similarities were found.
Males earned significantly more CTE credits than females in Agriculture, Communication
Technologies, Computer and Information Sciences, Construction, Engineering, and Mechanical
Repair and Operation. Females earned significantly more CTE credits than males in Consumer
Services, Health Care, and FACS.
Consistent with the 5-year data presented in Table 3 and yearly breakdown presented in
Table 4, SES and IEP percentages remained similar when disaggregated by CTE program area.
Even though White participants remained the largest group in all CTE program areas, notable
was the even larger percentage of White participants in Agriculture and Skilled Technical
Sciences. Agriculture’s White participant total was, n=13,031, which was 96% of the total.
Skilled Technical Science’s White participant total was n=13,685, which was almost 86% of the
total. The number of White participants in Agriculture and Skilled Technical Sciences was much
higher than the other five CTE program areas, where White participants percentages were
consistently in the upper 70% range.
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Table 5
Description of Participants by CTE Program
CTE Program
Agriculture

Demographic
Gender
Race/Ethnicity

IEP Status
SES Status
Business

Gender
Race/Ethnicity

IEP Status
SES Status
Engineering

Gender
Race/Ethnicity

IEP Status
SES Status

Category
Males
Females
Asian
Black
Hispanic
Indian
Mixed Races
Pacific Islander
White
No IEP
Has IEP
Not Disadvantaged
Disadvantaged
Males
Females
Asian
Black
Hispanic
Indian
Mixed Races
Pacific Islander
White
No IEP
Has IEP
Not Disadvantaged
Disadvantaged
Males
Females
Asian
Black
Hispanic
Indian
Mixed Races
Pacific Islander
White
No IEP
Has IEP
Not Disadvantaged
Disadvantaged

n
7,456
6,121
26
178
178
70
86
8
13,031
12,676
901
9,632
3,945
5,567
4,578
171
1,324
329
36
194
8
8,083
9,611
534
6,613
3,532
3,284
554
193
377
216
5
85
6
2,956
3,711
127
3,048
790

%
54.9
45.1
0.2
1.3
1.3
0.5
.6
0.1
96
93.4
6.6
70.9
29.1
54.9
45.1
1.7
13.1
3.2
0.4
1.9
0.1
79.7
94.7
5.3
65.2
34.8
85.6
14.4
5
9.8
5.6
0.1
2.2
0.2
77
96.7
3.3
79.4
20.6

Total
n=
13,577
21%

n=
10,145
15%

n=
3,838
6%
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CTE Program
FACS

Demographic
Gender
Race/Ethnicity

IEP Status
SES Status
Health Sciences

Gender
Race/Ethnicity

IEP Status
SES Status
Marketing

Gender
Race/Ethnicity

IEP Status
SES Status
Skilled Tech

Gender
Race/Ethnicity

Category
Males
Females
Asian
Black
Hispanic
Indian
Mixed Races
Pacific Islander
White
No IEP
Has IEP
Not Disadvantaged
Disadvantaged
Males
Females
Asian
Black
Hispanic
Indian
Mixed Races
Pacific Islander
White
No IEP
Has IEP
Not Disadvantaged
Disadvantaged
Males
Females
Asian
Black
Hispanic
Indian
Mixed Races
Pacific Islander
White
No IEP
Has IEP
Not Disadvantaged
Disadvantaged
Males
Females
Asian
Black
Hispanic

n
1,618
7,005
83
1,734
448
39
178
15
6,126
7,752
871
4,657
3,966
1,370
8,449
239
1,408
636
47
248
31
7,210
9,401
418
5,846
3973
1,710
1,879
53
611
130
10
63
5
2,717
3,486
103
4,657
3,966
13,929
2,086
123
1,191
684

%
18.8
81.2
1
20.1
5.2
0.5
2.1
0.2
71
89.9
10.1
54
46
14
86
2.4
14.3
6.5
0.5
2.5
0.3
73.4
95.7
4.3
59.5
40.5
47.6
52.4
1.5
17
3.6
0.3
1.8
0.1
75.7
97.1
2.9
54
46
87
13
0.8
7.4
4.3

Total
n=
8,623
13%

n=
9,819
15%

n=
3,589
6%

n=
16,015
24%
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CTE Program
Skilled Tech

Demographic
Race/Ethnicity

IEP Status
SES Status

Category
Indian
Mixed Races
Pacific Islander
White
No IEP
Has IEP
Not Disadvantaged
Disadvantaged

n
77
239
16
13,685
13,224
2,791
8,825
7,190

%
Total
0.5
1.5
0.1
85.5
82.6
17.4
55.1
44.9

Research Question One Findings and Analysis
Research Question One: Are the students who pass their TSA assessment more likely to
be placed in related employment, enter post-secondary education, or the military in a field related
to their CTE program area? To address research question one and determine the outcome of the
hypotheses, TSA assessment and related placement results were analyzed after using the
crosstabs function within SPSS to display the appropriate outputs.
Table 6 presents all participants’ TSA performance, pass or fail, and placement relation,
related or not related placement. When viewing all participants’ results for TSA performance,
participants passing their TSA was high, n=48,953, which was almost 75% of the overall
participant total. Those who failed their TSA, n=16,653, were 25% of the overall participant
total. This study’s focus participant group, those passing their TSA and attaining related
placement, n=39,985, was almost 82%. Participants who failed their TSA but still attained
related placement were still a high number, n=12,260, which was almost 74% of the overall
participant total.
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Table 6
5 Years Participants’ TSA and Placement Results
Variable

TSA

Failed
Passed
Totals

Count
% within Failed
Count
% within Passed
Count

Placement Relation
Not Related
Related
Placement
Placement
4,393
12,260
26.4%
73.6%
8,968
39,985
18.3%
81.7%
13,361
52,245
20.4%
79.6%

Totals

16,653
100%
48,953
100%
65,606
100%

Note. N= 65,606
Table 7 presents the participants’ TSA performance and placement relation totals by each
year of the study. The data closely followed the trends found in the five-year participant totals.
The 2019 participants passing their TSA were high, n=9,591, which was over 76% of the overall
2019 participant total. Those who failed their TSA, n=2,971, made up the other 24%. When
viewing the results of the 2019 participants passing their TSA and attaining related placement,
the rates were above the combined model, which was M=81.80 and SD=8.5. Those passing their
TSA and attaining related placement, n=9,280, was almost 97% of the total passing. Participants
who failed their TSA but still attained related placement were still a high number, n=2,780,
which was almost 94% of the total who failed the TSA in 2019. Data from 2019 can be
considered as an outlier, as the other years’ percentages were more consistently in the 78%
range. The 2019 data were also increasing the mean and standard deviation of the yearly data.
The 2018 participants passing their TSA were n=10,014, which was almost 75% of the
overall 2018 participant total. Those who failed their TSA, n=2,971, made up the other 25%.
When viewing the 2018 results of participants passing their TSA and attaining related placement,
the rates were fairly consistent with the combined model, M=81.80 and SD=8.5. Those passing
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their TSA and attaining related placement, n=7,839, were 78% of the participant total.
Participants who failed their TSA but still attained related placement were still a high number,
n=2,431 which was almost 71% of the total who failed the TSA in 2018.
The 2017 participants passing their TSA was high, n=9,665, which was over 74% of the
overall participant total. Those who failed their TSA, n=3,325, made up the other 26%. When
viewing the 2017 results of participants passing their TSA and attaining related placement, the
rates were fairly consistent with the combined model, M=81.80 and SD=8.5. Those passing their
TSA and attaining related placement, n=7,513, were almost 78%. Participants who failed their
TSA but still attained related placement were still a high number, n=2,303 which was over 69%
of the total who failed the TSA in 2017.
The 2016 participants passing their TSA was high, n=10,029, which was over 74% of the
overall participant total. Those who failed their TSA, n=3,466, made up the other 26%. When
viewing the yearly results of participants passing their TSA and attaining related placement, the
rates were fairly consistent with the combined model, M=81.80 and SD=8.5. Those passing their
TSA and attaining related placement, n=7,837, was 78%. Participants who failed their TSA but
still attained related placement were still a high number, n=2,353, which was almost 68% of the
total who failed the TSA in 2016.
The 2015 participants passing their TSA was high, n=9,654, which was almost 74% of
the overall participant total. Those who failed their TSA, n=3,457, made up the other 26%. When
viewing the yearly results of participants passing their TSA and attaining related placement, the
rates were fairly consistent with the combined model, M=81.80 and SD=8.5. Those passing their
TSA and attaining related placement, n=7,516, were almost 78%. Participants who failed their
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TSA but still attained related placement were still a high number, n=2,393, which was over 69%
of the total who failed the TSA in 2015.
Table 7
Yearly TSA and Placement Results
School Year

2019

TSA Failed

Passed

Total
2018

TSA Failed

Passed

Total
2017

TSA Failed

Passed

Total
2016

TSA Failed

Passed

Total

Count
% within
Failed
Count
% within
Passed
Count
% within 2019
Count
% within
Failed
Count
% within
Passed
Count
% within 2018
Count
% within
Failed
Count
% within
Passed
Count
% within 2017
Count
% within
Failed
Count
% within
Passed
Count

Placement Relation
Not Related Related
Placement
Placement
191
2,780
6.4%
93.6%

Total

311
3.2%

9,280
96.8%

9,591
100.0%

502
4.0%
1,003
29.2%

12,060
96.0%
2,431
70.8%

12,562
100.0%
3,434
100.0%

2,175
21.7%

7,839
78.3%

10,014
100.0%

3,178
23.6%
1,022
30.7%

10,270
76.4%
2,303
69.3%

13,448
100.0%
3,325
100.0%

2,152
22.3%

7,513
77.7%

9,665
100.0%

3,174
24.4%
1,113
32.1%

9,816
75.6%
2,353
67.9%

12,990
100.0%
3,466
100.0%

2,192
21.9%

7,837
78.1%

10,029
100.0%

3,305

10,190

13,495

2,971
100.0%
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School Year

2016
2015

% within 2016
TSA Failed Count
% within
Passed
Passed Count
% within
Failed
Total
Count
% within 2015

Placement Relation
Not Related Related
Placement
Placement
24.5%
75.5%
1,064
2,393
30.8%
69.2%

Total

2,138
22.1%

7,516
77.9%

9,654
100.0%

3,202
24.4%

9,909
75.6%

13,111
100.0%

100.0%
3,457
100.0%

Note. Mean (M) = 81.80; Standard Deviation (SD) = 8.50
To this point, TSA assessment performance and placement relation results have been
presented in aggregate and yearly. In this section, the disaggregation of data by participant
demographics will be presented. Table 8 presents all participants’ TSA assessment pass/fail
numbers and percentage and whether they attained related or not related placement,
disaggregated by gender. Males were a larger participant group, n=34,934 (53%) compared to
females, n=30,672 (47%). For TSA assessment performance only, females had a higher passing
percentage than males, n=23,722, which was 77%, compared to males n=25,231, which was
over 72%. When considering passing the TSA and attaining related placement, males had
slightly better results. Females passed their TSA assessments and attained related placement,
n=19,233, which was over 81%, compared to males n=20,752, which was over 82%. The gender
breakdowns of participants who failed their TSA assessments and attained related placement
were females, n=5,075, which was 73%, and males, n=7,185, which was 74%.
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Table 8
5 Year Participants’ Results by TSA and Placement by Gender
Gender

Female

Male

Placement Relation
Not Related
Related
Placement
Placement
TSA Failed Count
1,875
5,075
% within Failed 27.0%
73.0%
Passed Count
4,489
19,233
% within Passed 18.9%
81.1%
Total
Count
6,364
24,308
% within Female 20.7%
79.3%
TSA Failed Count
2,518
7,185
% within Failed 26.0%
74.0%
Passed Count
4,479
20,752
% within Passed 17.8%
82.2%
Total
Count
6,997
27,937
% within Male
20.0%
80.0%

Total

6,950
100.0%
23,722
100.0%
30,672
100.0%
9,703
100.0%
25,231
100.0%
34,934
100.0%

Note. N=65,606
To gain further clarification of the participants’ TSA performance and placement relation,
the five-year participant data were disaggregated by the CTE program area. Table 9 presents the
five-year participant TSA assessment pass/fail rates and placement relation data disaggregated
by CTE program area. Consistent with the previously presented data, the number of students
passing their TSA assessment was significantly higher than students not passing. TSA
assessment results, viewed by the CTE program area for the five years, revealed a wide range of
results. Health Sciences participants had the highest pass rate, n=8,433, which was (86%) of the
total Health Sciences participants. Agriculture participants had the second highest pass rate,
n=11,298, or (83%) of the total Agriculture students. Business, FACS, and Skilled Technical
Sciences participants followed, n=7,414 (73%), n=6,195 (72%), and n=11,445 (72%)
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respectively. The two programs with the lowest participant pass rates were Engineering, n=2,494
(65%) and Marketing, n=1,674 (47%).
Table 9
5 Years Participants’ Results for TSA and Placement by Program
Program Code

Ag

TSA

Failed
Passed
Total

Business

TSA

Failed
Passed
Total

Engineering

TSA

Failed
Passed
Total

FACS

TSA

Failed
Passed
Total

TSA

Failed

Count
% within Failed
Count
% within Passed
Count
% within all
Agriculture
Count
% within Failed
Count
% within Passed
Count
% within
Business
Count
% within TSA
Count
% within TSA
Count
% within
Engineering
Count
% within Failed
Count
% within Passed
Count
% within
FACS
Count

Placement Relation
Not Related Related
Placement
Placement
624
1,655
27.4%
72.6%
2,211
9,087
19.6%
80.4%
2,835
10,742
20.9%
79.1%

Total

677
24.8%
1,468
19.8%
2,145
21.1%

2,054
75.2%
5,946
80.2%
8,000
78.9%

2,731
100.0%
7,414
100.0%
10,145
100.0%

391
29.1%
534
21.4%
925
24.1%

953
70.9%
1,960
78.6%
2,913
75.9%

1,344
100.0%
2,494
100.0%
3,838
100.0%

566
23.3%
1,251
20.2%
1,817
21.1%

1,862
76.7%
4,944
79.8%
6,806
78.9%

2,428
100.0%
6,195
100.0%
8,623
100.0%

347

1,039

1,386

2,279
100.0%
11,298
100.0%
13,577
100.0%
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Program Code

Health
Sciences

Passed
Total

Marketing

TSA

Failed
Passed

Total

Skilled Tech

TSA

Failed
Passed

Total

% within Failed
Count
% within Passed
Count
% within
Health Sciences
Count
% within Failed
Count
% within Passed
Count
% within
Marketing
Count
% within Failed
Count
% within Passed
Count
% within
Skilled Tech

Placement Relation
Not Related Related
Placement
Placement
25.0%
75.0%
1,072
7,361
12.7%
87.3%
1,419
8,400
14.5%
85.5%

Total

529
27.6%
218
13.0%
747
20.8%

1,386
72.4%
1,456
87.0%
2,842
79.2%

1,915
100.0%
1,674
100.0%
3,589
100.0%

1,259
27.5%
2,214
19.3%
3,473
21.7%

3,311
72.5%
9,231
80.7%
12,542
78.3%

4,570
100.0%
11,445
100.0%
16,015
100.0%

100.0%
8,433
100.0%
9,819
100.0%

Note. Mean (M) = 82%; Standard Deviation (SD) = 3.46
The participants who passed their TSA assessment and attained related placement were
also analyzed by the CTE program area, (M=82, SD=3.46). This group was the target of this
study. Again, Health Sciences, n=7,361 (87%) and Marketing, n=1,456 (87%) had the highest
rates of passing the TSA and attaining related placement. Participants in Agriculture, n=9,087
(80%); Business, n=5,946 (80%); Skilled Technical Sciences, n=9,231 (81%); and FACS,
n=4,944 (80%) had the next highest rates of passing the TSA and attaining related placement.
Engineering, n=1,960 (79%) had the lowest rates of the CTE program areas of passing the TSA
and attaining related placement.
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The CTE program areas with the highest percentages of participants who failed their TSA
assessment and still attained related placement were FACS, n=1,862 (77%), Business, n=2,054
(75%), and Health Sciences, n=1,039 (75%). Agriculture, n= 1,655 (73%), Skilled Technical
Sciences, n=3,311 (73%), Marketing, n=1,386 (72%), and Engineering, n=953 (71%) were
slightly below those averages.
Even though White participants made up 82% of the participants in this study, the
remaining race/ethnicity groups’ TSA assessment performance and placement relation should be
presented. Table 10 presents the TSA assessment pass/fail rates along with the placement
relation disaggregated by race/ethnicity group, M=82 SD=3.46. The Pacific Islander participants
had the highest TSA assessment pass rate, n=69 (78%). But their representation in this study was
such a small percentage, n=888, which was 0.4% of the participants in this study, and that could
be considered invalid. White participants had a TSA assessment pass rate of n=41,311 (77%).
Asian participants had a pass rate of n=675 (76%). Indian participants had a pass rate of n=284
(73%). Hispanic participants had a pass rate of n=1,865 (71%). Mixed race participants had a
TSA assessment pass rate of n=765 (70%). The Black participants had the lowest TSA
assessment pass rate, n=4,062 (60%).
When viewing the participants who passed their TSA assessment and attained related
placement, the number and percentages followed similar trends as the TSA pass rates. Hispanic
participants had the highest performance, n=1,557 (84 %). Asians, n=563, Mixed, n=533, Pacific
Islander, n=57, and White participants, n=34,166 all passed their assessments and attained
related placement at a rate of 83%. The remaining groups had these percentages: Indian, n=163
(79%) and Black, n=2,846 (70%).
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When considering the participants who failed their TSA assessments and attained related
placement, Black students had the lowest rate, n=1,764 (64%). The remaining race/ethnicity
groups had the following representations in the group: Asian n=153 (72%), Hispanic n=568
(75%), Indian n=59 (76%), Mixed n=247 (75%), Pacific Islander n=15 (75%), and White
n=9,454 (76%).
Table 10
5 Years TSA and Placement Results by Race/Ethnicity
Race/Ethnicity

Asian

TSA Failed
Passed
Total

Black

TSA Failed
Passed
Total

Hispanic

TSA Failed
Passed
Total

Indian

TSA Failed
Passed
Total

Count
% within Failed
Count
% within Passes
Count
% within Asian
Count
% within Failed
Count
% within Passed
Count
% within Black
Count
% within Failed
Count
% within Passed
Count
% within Hispanic
Count
% within Failed
Count
% within Passed
Count

Placement Relation
Not Related Related
Placement
Placement
60
153
28.2%
71.8%
112
563
16.6%
83.4%
172
716
19.4%
80.6%
997
1,764
36.1%
63.9%
1,216
2,846
29.9%
70.1%
2,213
4,610
32.4%
67.6%
188
568
24.9%
75.1%
308
1,557
16.5%
83.5%
496
2,125
18.9%
81.1%
19
59
24.4%
75.6%
43
163
20.9%
79.1%
62
222

Total

213
100.0%
675
100.0%
888
100.0%
2,761
100.0%
4,062
100.0%
6,823
100.0%
756
100.0%
1,865
100.0%
2,621
100.0%
78
100.0%
206
100.0%
284
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Race/Ethnicity

Indian
Mixed

PI

White

% within Indian
TSA Failed Count
% within Failed
Passed Count
% within Passed
Total
Count
% within Mixed
TSA Failed Count
% within Failed
Passed Count
% within Passed
Total
Count
% within PI
TSA Failed Count
% within Failed
Passed Count
% within Passed
Total
Count
% within White

Placement Relation
Not Related Related
Placement
Placement
21.8%
78.2%
81
247
24.7%
75.3%
132
633
17.3%
82.7%
213
880
19.5%
80.5%
5
15
25.0%
75.0%
12
57
17.4%
82.6%
17
72
19.1%
80.9%
3,043
9,454
24.3%
75.7%
7,145
34,166
17.3%
82.7%
10,188
43,620
18.9%
81.1%

Total

100.0%
328
100.0%
765
100.0%
1,093
100.0%
20
100.0%
69
100.0%
89
100.0%
12,497
100.0%
41,311
100.0%
53,808
100.0%

Note. Mean (M) = 82%; Standard Deviation (SD) = 3.46%
To gain additional clarification of the participants’ TSA performance and placement
relation, the five-year participant data were disaggregated by IEP status. Table 11 presents the
TSA pass/fail rates and placement relation for the students having an IEP and those not having
and IEP. From the previous description presented in Table 3, the total number of participants not
having an IEP, n=59,861 (91%) of the total, was much greater than the students having an IEP
n=5,745 (9%). Within each category, participants not having an IEP passed their TSA
assessment at a much higher rate than those having an IEP; participants with no IEP, n=45,645,
had a (76%) pass rate, while those with an IEP, n=3,308, had a (58%) pass rate. The number of
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participants who passed their TSA assessment and attained related placement was much greater
with the no IEP group, n=37,417 (82%), compared to the IEP group, n=2,568 (78%). The
participants without an IEP who failed their TSA assessment and attained related placement was
n=10,572, or 74% of the total, compared to those with an IEP, n=1,688, which made up the other
69%.
Table 11
5 Years TSA and Placement Results by IEP Status
IEP Status

IEP

TSA Failed
Passed
Total

No IEP

TSA Failed
Passed
Total

Count
% within Failed
Count
% within Passed
Count
% within IEP
Count
% within Failed
Count
% within Passed
Count
% within No IEP

Placement Relation
Not Related
Related
Placement
Placement
749
1,688
30.7%
69.3%
740
2,568
22.4%
77.6%
1,489
4,256
25.9%
74.1%
3,644
10,572
25.6%
74.4%
8,228
37,417
18.0%
82.0%
11,872
47,989
19.8%
80.2%

Total

2,437
100.0%
3,308
100.0%
5,745
100.0%
14,216
100.0%
45,645
100.0%
59,861
100.0%

The final participant demographic analyzed was those participants within the SES of
disadvantaged and not disadvantaged. From the data presented in Table 3, participants not
disadvantaged n=41,275 (63%) outnumbered those disadvantaged n=24,331 (37%). Table 12
presents the TSA assessment pass/fail rates and placement relation by SES status. The SES
participants passing their TSA within the not disadvantaged group, n=31,807 (77%) was higher
than those disadvantaged n=17,146 (71%). The breakdown of the participants passing their TSA
assessment and attaining related placement followed a similar pattern: n=26,594 (83%) of not
disadvantaged compared to n=13,391 (78%) of those disadvantaged. The participants in the two
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SES groups who failed their TSA assessment and attained related placement were disadvantaged,
n=5,045 (70%) and not disadvantaged, n=7,215 (76%).
Table 12
5 Years TSA and Placement Results by SES Status
SES Status

Disadvantaged TSA Failed
Passed
Total

Not
TSA Failed
Disadvantaged
Passed
Total

Count
% within Failed
Count
% within Passed
Count
% within
Disadvantaged
Count
% within Failed
Count
% within Passed
Count
% within Not
Disadvantaged

Placement Relation
Not Related
Related
Placement
Placement

Total

2,140
29.8%
3,755
21.9%
5,895
24.2%

5,045
70.2%
13,391
78.1%
18,436
75.8%

7,185
100.0%
17,146
100.0%
24,331
100.0%

2,253
23.8%
5,213
16.4%
7,466
18.1%

7,215
76.2%
26,594
83.6%
33,809
81.9%

9,468
100.0%
31,807
100.0%
41,275
100.0%

Research Question One Hypotheses
In the previous sections, multiple data models and results have been presented to answer
research question one and address the two hypotheses. Research question one asked: Are the
students who pass their TSA assessment more likely to be placed in related employment, enter
post-secondary education, or the military in a field related to their CTE program area? Table 6
presents the aggregated participant data for TSA assessment performance and placement relation.
The results in Table 6 clearly revealed a higher percentage of participants attaining related
placement when they pass their TSA assessments. Passing the TSA and attaining related
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placement resulted in n=39,985 (82%) of the total participant count compared to failing the TSA
and attaining related placement, n=12,260 (74%) of the total participant count.
When analyzing the data presented in the disaggregated Tables 7-12, the data remained
consistent with those found in Table 6. Passing the assessment and related placement was in the
80%-87% range, and failing and attaining related placement was in the 71%-77% range. There
were three exceptions, first, in the year 2019, second for Health Science participants, and third
for the race/ethnicity of Black. In the year 2019, participants who passed their TSA assessment
and attained related placement were much higher, n=9,270 (97%) (M=81.80, SD=8.5) than the
other four years. Health Science participants who passed their TSA and attained related
placement were n=7,361 (87%) (M=82, SD=3.46) were much higher than the other programs.
Black participants who passed their TSA assessments and attained related placement n=2,846
(70%) were lower than the other race/ethnicity groups. These three exceptions will be more fully
discussed in the next chapter.
Addressing the two hypotheses for research question one:
H0: There is no difference between students passing or not passing their TSA assessment
and the likelihood of being placed in employment, post-secondary education, or the
military in a field related to their CTE program area.
H1: There is a difference between students passing or not passing their TSA assessment
and the likelihood of being placed in employment, post-secondary education, or the
military in a field related to their CTE program area.
The data in Table 6 confirmed who all those participants who passed the TSA assessment,
n=48,953 (75%), and attained related placement, n=39,985 (82%) of the total passing the
assessment, were at a higher percentage than those failing and attaining related placement. Those
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participants who failed the TSA assessment, n=16,653 (25%), and attained related placement,
n=12,260 (74%) of the total failing the assessment, were at a lower percentage than those passing
their TSA and attaining related placement. The null hypothesis H0 was rejected and H1 was
accepted. Participants who pass their TSA were more likely to attain related placement.
Research Question Two Findings and Analysis
Research Question Two: What is the relationship, if any, between performance on TSA
assessments and post-high school related placement? To address research question two and
determine the outcome of the hypotheses, TSA assessment and related placement results were
analyzed using the binary logistic regression function within SPSS to display the appropriate
outputs. The logistic regression models were used to determine the relationship between the
dichotomous dependent outcome variable related placement and the dichotomous independent
predictor variable TSA performance, which was pass/fail on the assessment. Odds ratios (OR)
and the odds percentages of attaining related placement for each model were also determined
using SPSS’s logistic regression functionality. Odds ratios were considered the odds of a
participant attaining related placement when controlling for those who passed the TSA
assessment and the other independent variables in each model. The odds ratios cannot be directly
extrapolated to the proportion of participants in each category. The odd ratios’ percentages
increases or decreases were presented to clarify the participants’ or groups’ performance
compared in each model. To determine if the independent variables in the logistic regression
models were significant, the Wald test was utilized. For this study, Wald values less than p < .05
were considered statistically significant.
To further clarify how each independent categorical predictor variable impacted the
dependent outcome variable, multiple logistic regression models were run. These individual
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logistic regression models included the following variables: related placement, TSA
performance, and one of the following categorical variables: gender, race/ethnicity, IEP status,
and SES. To determine the relationship within each CTE program area, models were run for each
program individually. Odds ratios and odds percentages were displayed for each model.
Table 13 presents the logistic regression outputs with related placement as the dependent
outcome variable and TSA assessment, pass/fail as the independent predictor variable. This
model included all participants N=65,606, and models for each year individually. The logistic
regression analysis to determine if there was a relationship between TSA performance (TSA) and
related placement was conducted. The predictor variable, TSA, in the logistic regression analysis
was found to contribute to the model. The unstandardized Beta weight for the Constant was: B =
(1.026), SE = .018, Wald = 3406.692, p < .001. The unstandardized Beta weight for the predictor
variable TSA was: B = (.469), SE = .021, Wald = 492.472, p <.001. The estimated OR favored
an increase of nearly 60% [Exp (B) = 1.598, 95% CI (1.533, 1.665)] for attaining related
placement when the TSA assessment is passed compared to it not being passed.
To determine if there were outliers in the data, the same logistic regression model was
run for each year of the study. The year 2019 had a much higher increase of over 105% [Exp (B)
= 2.050, 95% CI (1.704, 2.467)] for attaining related placement when passing the TSA
assessment. These OR and predicted probabilities corresponded with the high TSA pass rate of
almost 97% found in 2019 and presented in Table 7. The remaining four years, 2015-2018, had
statistically significant OR percentages that ranged from 36%-69% increases. The year 2018 had
the lowest percentage OR increase of slightly over 36% [Exp (B) = 1.362, 95% CI (1.362,
1.623)] for attaining related placement when passing the TSA assessment. These data showed a
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statistically significant positive relationship between TSA and related placement. Further
analysis by CTE program area and participant demographic is warranted.
Table 13
Logistic Regression Results Five Years and Yearly

Year
5 Years
N=65,606
2019
n=12,562
2018
n=13,448
2017
n=12,990
2016
n=13,495
2015
n=13,111

Variable
Constant
TSA
Constant
TSA
Constant
TSA
Constant
TSA
Constant
TSA
Constant
TSA

B
1.026
.469
2.678
.718
.885
.397
.812
.438
.749
.525
.811
.447

S.E.
.018
.021
.075
.094
.038
.045
0.38
.045
.036
.044
.037
.044

Wald
3406.692
492.472
1281.666
57.786
556.511
78.885
467.248
95.329
423.473
144.739
483.843
101.862

df
1
1
1
1
1
1
1
1
1
1
1
1

Sig.
.000*
.000*
.000*
.000
.000*
.000*
.000*
.000*
.000*
.000*
.000*
.000*

Exp(B)
2.791
1.598
14.555
2.050
2.424
1.487
2.253
1.549
2.114
1.691
2.249
1.563

95% CI for
Exp(B)
LL
UL
1.533 1.665
1.704 2.467
1.362 1.623
1.419 1.692
1.552 1.842
1.433 1.705

OR %
Incr. or
Decr.
59.8%
105%
36.2%
41.9%
69.1%
56.3%

Note. TSA represents passed assessment; CI = Confidence Interval; LL = Lower Limit; UL =
Upper Limit; OR = Odds Ratio; Exp(B) = OR; Incr. = Increase; Decr. = Decrease.
*

p < .001.

Model by CTE Program Area
To determine how the participants in each CTE program area performed, the same
logistic regression model was run for each of the seven program areas. Table 14 presents the
results by CTE program area. The logistic regression analysis to determine if there was a
relationship between TSA performance (TSA) and related placement was conducted
independently for each CTE program area. The predictor variable, TSA, in the logistic regression
analysis was found to contribute to the model in all CTE program areas.
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The most significant results were seen in the Marketing and Health Science program
areas. Marketing’s unstandardized Beta weight for the Constant was: B = (.963) SE = .051, Wald
= 355.200, p < .001. The unstandardized Beta weight for the predictor variable TSA was: B =
(.936), SE = .089, Wald = 111.042, p <.001. The estimated OR favored an increase of nearly
155% [Exp (B) = 2.549, 95% CI (2.141, 3.034)] for attaining related placement when the TSA
assessment was passed. One point to consider and to be further discussed in Chapter 5 is that
Marketing participants had one of the lowest TSA pass rates, 47%. Additionally, they had a high
related placement rate even when the TSA assessment was failed, which was 72%. Marketing’s
high related placement rate influenced the logistic regression model.
Participants from the Health Science program area saw similar high results but were
slightly lower than Marketing. Health Science’s unstandardized Beta weight for the Constant
was: B = (1.097) SE = .062, Wald = 312.859, p < .001. The unstandardized Beta weight for the
predictor variable TSA was: B = (.830), SE = .070, Wald = 140.213, p <.001. The estimated OR
favored an increase of nearly 130% [Exp (B) = 2.293, 95% CI (1.999, 2.631)] for attaining
related placement when the TSA assessment was passed. Unlike Marketing, Health Science
participants had a high TSA pass rate and high related placement rate and may offer more
validity. Participants from Skilled Technical Sciences and Agriculture were the final two
program areas performing in the highest levels. Participants from those programs increased their
estimated odds of attaining related placement after passing the TSA by 59% and 55%
respectively.
The lowest CTE program area was FACS, although Business was not much higher.
FACS’s unstandardized Beta weight for the Constant was: B = (1.19) SE = .048, Wald =
615.509, p < .001. The unstandardized Beta weight for the predictor variable TSA was: B =
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(.183), SE = .057, Wald = 10.178, p =.001. The estimated OR favored an increase of only 20%
[Exp (B) = 1.201, 95% CI (1.073, 1.345] for attaining related placement when the TSA
assessment was passed. Important to note, FACS was the only program area with a predictor
variable p value at or above the .001 significance level. Participants from Business had higher
results than FACS but were still quite low compared to the other program areas; see Table 14 for
more information.
Table 14
Logistic Regression Results by CTE Program Five Years

Program

Variable

95% CI for
Exp(B)
LL
UL

OR %
Incr. or
Decr.

B

S.E.

Wald

df

Sig.

Exp(B)

Ag
Constant
n=13,577
TSA

.975
.438

.047
.053

431.131
69.278

1
1

.000*
.000*

2.652
1.550

1.398

1.718

55%

Business Constant
n=10,145
TSA
EngiConstant
neering
TSA
n=3,838
FACS
Constant
n=8,623
TSA

1.11
.289
.891

.044
.053
.060

627.212
29.676
220.057

1
1
1

.000*
.000*
.000*

3.034
1.335
2.437

1.203
-

1.481
-

34%
-

.409

.077

27.982

1

.000*

1.506

1.294

1.753

51%

1.191

.048

615.509

1

.000*

3.290

-

-

-

*

Health
Constant
Sciences
TSA
n=9,819
Market- Constant
ing
TSA
n=3,589
Skilled Constant
Tech
TSA
n=16,015

.183
1.097

.057
.062

10.178
312.859

1
1

.001
.000*

1.201
2.994

1.073
-

1.345
-

20%
-

.830

.070

140.213

1

.000*

2.293

1.999

2.631

130%

.963

.051

355.200

1

.000*

2.620

-

-

-

.936

.089

111.042

1

.000*

2.549

2.141

3.034

155%

.967

.033

852.827

1

.000*

2.630

-

-

-

.461

.041

128.218

1

.000*

1.585

1.464

1.717

59%

Note. TSA represents passed assessment; CI = Confidence Interval; LL = Lower Limit; UL =
Upper Limit; OR = Odds Ratio; Exp(B) = OR; Incr. = Increase; Decr. = Decrease.
*

p < .05.
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Model by Participant Demographic
To determine how each independent categorical variable influenced the outcome variable
related placement, additional logistic regression models were run individually. The first model
run, shown in Table 15, contains the independent predictor variable TSA passing and the
independent categorical variable of gender male. The dependent outcome variable, related
placement, remained as in all other models. After adding gender to the model, the predictor
variable TSA remained significant, and the OR increased from 1.598 without gender to 1.605
with gender. The effects of gender were found to be significant and slightly positive, indicating
that males who pass their TSA were more likely to attain related placement compared to females.
The estimated OR favored an increase over 7% [Exp (B) = 1.073, 95% CI (1.033, 1.115)] for
males attaining related placement when the TSA assessment was passed.
Table 15
Logistic Regression Results by Gender Five Years
Variable

B

S.E.

Wald

df

TSA(1)
Gender(1)
Constant

.473
.071
.985

.021
.020
.021

500.501 1
13.057
1
2231.499 1

Sig.

Exp(B)

.000* 1.605
.000* 1.073
.000* 2.679

95% CI for
EXP(B)
LL
UL
1.540 1.673
1.033 1.115
-

OR %
Incr. or
Decr.
61%
7.3%
-

Note. TSA(1) represents passed assessment; Gender(1) represents males; CI = Confidence
Interval; LL = Lower Limit; UL = Upper Limit; OR = Odds Ratio; Exp(B) = OR; Incr. =
Increase; Decr. = Decrease.
*

p < .05.
To further clarify how participants’ demographic make-up impacted the logistic

regression model, race/ethnicity was added and analyzed. The model presented in Table 16
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contains the independent predictor variable TSA passing and the independent categorical
variable of race/ethnicity. The dependent outcome variable, related placement, remained as in all
other models. In order to run this model, the categorical race/ethnicity variable was recoded into
what was referred to as “dummy variables” using SPSS. Dummy coding allowed nominal or
name variables to be converted into dichotomous variables that SPSS can use in the logistic
regression function (Kleinbaum et al., 2008). For the purpose of this study, the largest
race/ethnicity participant group, White, was used as the reference group. Once the researcher
selected White as the reference category, SPSS recoded the remaining race/ethnicity groups
alphabetically. With White as the reference category, all other race/ethnicity groups’ results were
compared to it in the model.
After adding race/ethnicity to the model, the predictor variable TSA remained significant,
but the OR decreased from 1.598 without race/ethnicity to 1.510 with race/ethnicity. Only one
race/ethnicity group, Black, was found to be statistically significant, and the results were in a
negative direction. The negative effect indicated Black participants who passed their TSA were
less likely to attain related placement compared to White participants. The unstandardized Beta
weight for the categorical independent variable Black was: B = (-.652), SE = .057, Wald =
10.178, p < .001. The estimated OR showed a sharp decrease of over 52% [Exp (B) = .521, 95%
CI (.493, .551)] for Black participants attaining related placement when the TSA assessment was
passed. As previously stated, the other five race/ethnicity groups did not have significant
findings. But a point of interest to acknowledge was that four of the five groups all had lower
results than the White participants. The one exception was Hispanic participants, with an OR
increase of 2.6%.
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Table 16
Logistic Regression Results by Race/Ethnicity Five Years
Variable

B

S.E.

Wald

df

Sig.

TSA(1)
White/
Reference
Asian
Black
Hispanic
Indian
Mixed
PI
Constant

0.412
-

.021
-

370.910
534.066

1
6

-.025
-.652
.025
-.161
-.006
-.014
1.147

.086
.028
.051
.145
.077
.271
.019

0.084
525.556
0.242
1.245
0.007
0.003
3655.294

1
1
1
1
1
1
1

Exp(B)

.000* 1.510
.000* -

95% CI for
EXP(B)
LL
UL
1.448 1.575
-

OR %
Incr. or
Decr.
51%
-

.772
.000*
.623
.264
.935
.958
.000*

.824
.493
.928
.641
.854
.580
-

N/A
-52%
N/A
N/A
N/A
N/A
-

.975
.521
1.026
.851
.994
.986
3.150

1.154
.551
1.134
1.130
1.157
1.675
-

Note. TSA(1) represents passed assessment; White is the reference category to which all
race/ethnicity classifications are compared in this model; CI = Confidence Interval; LL = Lower
Limit; UL = Upper Limit; OR = Odds Ratio; Exp(B) = OR; Incr. = Increase; Decr. = Decrease.
*

p < .05.
The third group’s results further detailed were the participants with and without IEPs. To

further clarify how participants’ demographic impacted the logistic regression model, IEP status
was added and analyzed. The model presented in Table 17 contains the independent predictor
variable TSA passing and the independent categorical variable of IEP status. The dependent
outcome variable, related placement, remained as in all other models. For this model, and
consistent with the other models, the largest participant group was used as the reference
category. IEP(1) represented participants who did not have an IEP.
After adding IEP status to the model, TSA remained significant, but the OR of the
predictor variable TSA decreased from 1.598 without IEP status to 1.564 with IEP status. IEP(1)
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was found to contribute to the model. The effects of not having an IEP were found to be
significant and positive, indicating that participants not having an IEP who passed their TSA
were more likely to attain related placement compared to participants having an IEP. The
estimated OR favored an increase of 30% [Exp (B) = 1.30, 95% CI (1.220, 1.385)] for non-IEP
participants attaining related placement when the TSA assessment was passed.
Table 17
Logistic Regression Results by IEP Status Five Years
Variable B

S.E.

Wald

TSA(1)
IEP(1)
Constant

.021
.032
.032

441.066 1
66.324 1
622.350 1

.447
.262
.804

df Sig.

Exp(B)

.000* 1.564
.000* 1.300
.000* 2.235

95% CI for
EXP(B)
LL
UL
1.500 1.631
1.220 1.385
-

OR %
Incr. or
Decr.
56%
30%
-

Note. TSA(1) represents passed assessment. IEP(1) represents participants not having an IEP;
CI = Confidence Interval; LL = Lower Limit; UL = Upper Limit; OR = Odds Ratio; Exp(B) =
OR; Incr. = Increase; Decr. = Decrease.
*

p < .05.
The final group’s results further investigated were the participants within the SES

categories of student being or not being disadvantaged. To further clarify how participants’
demographic impacted the logistic regression model, SES was added and analyzed. The model
presented in Table 18 contains the independent predictor variable TSA passing and the
independent categorical variable of SES. The dependent outcome variable, related placement,
remained as in all other models. For this model, and consistent with the other models, the largest
participant group was used as the reference category. SES(1) represented participants who were
not disadvantaged.
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After adding SES to the model, TSA remained significant, but the OR decreased from
1.598 without SES status to 1.557 with SES status. SES(1) was found to contribute to the model.
The effects of not being disadvantaged were found to be significant and positive, indicating that
participants not disadvantaged who passed their TSA were more likely to attain related
placement compared to participants who were disadvantaged. The estimated OR favored an
increase of almost 41% [Exp (B) = 1.41, 95% CI (1.354, 1.463)] for non-disadvantaged
participants attaining related placement and passing the TSA assessment.
Table 18
Logistic Regression Results by SES Status Five Years
Variable

B

S.E.

Wald

df

Sig.

Exp(B)

TSA(1)
SES(1)
Constant

.442
.342
.839

.021
.020
.021

435.070
298.103
1672.105

1
1
1

.000*
.000*
.000*

1.557
1.407
2.313

95% CI for OR %
EXP(B)
Incr. or
LL
UL Decr.
1.493 1.623
56%
1.354 1.463
41%
-

Note. TSA(1) represents passed assessment; SES(1) represents participants not disadvantaged;
CI = Confidence Interval; LL = Lower Limit; UL = Upper Limit; OR = Odds Ratio; Exp(B) =
OR; Incr. = Increase; Decr. = Decrease.
*

p < .05.

Research Question Two Hypotheses
Research Question Two: What is the relationship, if any, between performance on TSA
assessments and post-high school related placement? To answer research question two and
address the hypotheses, multiple logistic regression models were run. This was done to
determine how each independent categorical variable and passing a TSA assessment affected
participants attaining related placement. Large amounts of data were presented and discussed in
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order to analyze the validity of the logistic regression models and to address the hypotheses. The
five logistic regression models outputs presented significant results. All models contributed to
further understanding of how each independent categorical variable, combined with the
independent variable TSA, affected the dependent outcome variable attaining related placement.
Table 13 presents the logistic regression model results for all participants and for each
year of the study. Table 14 disaggregates the data by CTE program area. Even though these
models’ results were useful in addressing the hypotheses for research question two, additional
models presented in Tables 15-18 helped determine the effects of the participants’ demographics
on the outcome variable. The interaction effects between all of the participants’ demographics,
which were the independent categorical variables, and the dependent outcome variable, related
placement, are detailed in the research question three findings and analysis section.
Addressing the hypotheses for research question two:
H0: There is no relationship between performance on TSA assessments and
post-high school related placement.
H1: There is a relationship between performance on TSA assessments and
post-high school related placement.
The simple logistic regression model results presented in Table 13 confirmed that passing the
TSA had a significant positive impact on participants being placed in a field related to their CTE
program area. The OR of almost 1.6 signified nearly a 60% higher odds of attaining related
placement when the TSA was passed. The same basic logistic regression model was used to
disaggregate the data by CTE program area. This model, presented in Table 14, showed the
varying ORs with Marketing and Health Science OR = 2.54 and 2.293, respectively, at the
highest, and FACS, OR 1.201, at the lowest. When viewing the results for each year of the study,
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the ORs remained fairly consistent, with the exception of the outlier year of 2019 and its OR of
over 100% increase. Additionally, adding each independent categorical variable individually to
the basic logistic regression model only slightly affected the OR for TSA and related placement.
The multiple logistic regression models presented in Tables 13-18 offer an in-depth
analysis of the relationship between the independent predictor variable, TSA, and the dependent
variable related placement. All models revealed a statistically significant positive relationship
between TSA and attaining related placement. For research question two: the null hypothesis H0
was rejected and H1 was accepted. There was a significant relationship between participants
passing their TSA and attaining related placement.
Research Question Three Findings and Analysis
Research Question Three: What role do the student demographics of gender,
race/ethnicity, having or not having an IEP, and being or not being disadvantaged hold in
influencing TSA performance and post-high school related placement? The analysis of the third
and final research question of this study provided insight into the effects and interaction of all the
independent variables on the dependent outcome variable, attaining related placement. The
logistic regression model contained the independent predictor variable TSA; the categorical
independent variables gender, race/ethnicity, IEP status, and SES; and the dependent outcome
variable attaining related placement. All independent and dependent variables were included in
the model at one time. By entering all independent variables in the model at once, interactions
between the predictor and outcome variables were assessed. This model included all the
participants in the study. The same model was also used to generate outputs that represented each
CTE program area. This was done to offer insight into which program areas added to or
detracted from the overall model.
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Table 19 presents the first model, which accounted for all participants in the five years of
the study, N=65,606. The logistic regression analysis was run to determine what role the student
demographics of gender, race/ethnicity, having or not having an IEP, and being or not being
disadvantaged held in influencing TSA performance and post-high school related placement. The
predictor variables TSA, Black within the race/ethnicity category, IEP status, and SES were
found to contribute to the model. The unstandardized Beta weight for the Constant was: B =
(.765), SE = .038, Wald = 407.975, p < .001. The unstandardized Beta weight for the statistically
significant predictor variable TSA was: B = (.386), SE = .022, Wald = 317.829, p <.001. When
controlling for gender, race/ethnicity, IEP status, and SES status, the estimated OR favored an
increase of over 47% [Exp (B) = 1.471, 95% CI (1.410, 1.535)] for attaining related placement
when the TSA assessment was passed. After controlling for all the categorical independent
variables in the model, TSA remained significant and positive. The OR decreased from 1.598,
where TSA was the only independent variable entered, to 1.471, which included all independent
variables.
The second statistically significant independent variable in the model was that within the
Black race/ethnicity group. As discussed in the previous section, White was the reference
category to which the other races in the model were compared. The unstandardized Beta weight
for the statistically significant predictor variable Black was: B = (-.551), SE = .030, Wald =
339.230, p <.001. When controlling for TSA, gender, IEP status, and SES, the estimated OR of
Black participants attaining related placement decreased by 42% [Exp (B) = .576, 95% CI (.543,
.611] when compared to White participants.
The third statistically significant independent variable in the model included those
participants not having an IEP: IEP(1). The unstandardized Beta weight for the statistically
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significant predictor variable IEP(1) was: B = (.248), SE = .033, Wald = 57.658, p <.001. When
controlling for TSA, gender, race/ethnicity, and SES, the estimated OR for participants not
having an IEP favored an increase of over 28% [Exp (B) = 1.282, 95% CI (1.202, 1.367)] for
attaining related placement compared to those having an IEP.
Table 19
Logistic Regression Result-All Independent Variables Five Years
Variable
N=65,606
TSA(1)
Gender(1)
White/Reference
Asian
Black
Hispanic
Indian
Mixed
PI
IEP(1)
SES(1)
Constant

B

S.E.

Wald

df

Sig.

Exp(B)

.386
.036
-.026
-.551
.092
-.104
.030
.028
.248
.234
.765

.022
.020
.086
.030
.052
.145
.078
.271
.033
.021
.038

317.829
3.314
358.610
.092
339.230
3.180
.520
.152
.010
57.658
124.363
407.975

1
1
6
1
1
1
1
1
1
1
1
1

.000*
.069
.000*
.761
.000*
.075
.471
.697
.919
.000*
.000*
.000*

1.471
1.037
.974
.576
1.097
.901
1.031
1.028
1.282
1.263
2.149

95% CI for OR %
EXP(B)
Incr. or
LL
UL Decr.
1.410 1.535
47%
.997 1.078
N/A
.823 1.153
N/A
.543 .611
-42%
.991 1.214
N/A
.678 1.197
N/A
.885 1.200
N/A
.604 1.748
N/A
1.202 1.367
28%
1.213 1.316
26%
-

Note. TSA(1) represents passed assessment; Gender(1) represents males; White is the reference
category to which all race/ethnicity classifications are compared in this model; IEP(1) represents
participants not having an IEP; SES(1) represents participants not disadvantaged; CI =
Confidence Interval; LL = Lower Limit; UL = Upper Limit; OR = Odds Ratio; Exp(B) = OR;
Incr. = Increase; Decr. = Decrease.
*

p < .05.
The fourth statistically significant independent variable in the model, which is also

presented in Table 19, included those participants not being disadvantaged. The unstandardized
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Beta weight for the statistically significant predictor variable SES(1) was: B = (.234), SE = .021,
Wald = 407.975, p <.001. When controlling for TSA, gender, race/ethnicity, and IEP status, the
estimated OR for participants not disadvantaged favored an increase of over 26% [Exp (B) =
1.263, 95% CI (1.213, 1.316)] for attaining related placement when compared to those being
disadvantaged.
Model by CTE Program Area
Each CTE program area has its own unique design, curriculum, and activities associated
with instruction and career preparation. As this is the case, disaggregating the data and running
the logistic regression model by CTE program area was warranted for further clarification.
Tables 20-26 present the logistic regression model by CTE program area. The CTE program area
data are presented in alphabetical order.
Agriculture. Agriculture participants’ results are presented in Table 20. They represented
n=13,577 (21%) of the total participants, which was the second largest group. The
unstandardized Beta weight for the statistically significant predictor variable TSA was: B =
(.464), SE = .054, Wald = 73.787, p <.001. When controlling for gender, race/ethnicity, IEP
status, and SES, the estimated OR favored an increase of 59% [Exp (B) = 1.590, 95% CI (1.431,
1.768)] for attaining related placement when the TSA assessment was passed. After controlling
for all the categorical independent variables in the model, TSA remained significant and
increased for Agriculture participants. The OR increased from 1.471 for all CTE program areas
to 1.590 for Agriculture, which was a 12% increase.
Unique to Agriculture was the large influence of Gender(1) in the model, which were the
male participants. The unstandardized Beta weight for the statistically significant predictor
variable Gender(1) was: B = (.560), SE = .043, Wald = 168.193, p <.001. When controlling for
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TSA, race/ethnicity, IEP status, and SES, the estimated OR for male participants favored an
increase of over 75% [Exp (B) = 1.751, 95% CI (1.609, 1.906)] for attaining related placement
when compared to females.
Similar to the model containing all CTE programs, race/ethnicity contributed and was
significant when controlling for all other independent variables. The unstandardized Beta weight
for the statistically significant predictor variable Black was: B = (-.869), SE = .157, Wald =
30.799, p <.001. The estimated OR for Black participants compared to White favored a decrease
of 58% [Exp (B) = .420, 95% CI (.309, .570)] for attaining related placement.
Another unique component of the Agriculture model that is worth mentioning is that IEP
status was not significant. Marketing was the only other CTE program area with IEP status not
significant, although SES did not follow the same trends as in the other models. When
controlling for TSA, gender, race/ethnicity, and IEP status, SES contributed to the model. The
unstandardized Beta weight for the statistically significant predictor variable SES(1) was: B =
(.175), SE = .047, Wald = 29.843, p <.001. The estimated OR favored an increase of over 19%
[Exp (B) = 1.191, 95% CI (1.087, 1.305)] for non-disadvantaged participants attaining related
placement when compared to those disadvantaged.
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Table 20
Logistic Regression Results-All Independent Variables Agriculture Participants
Variable
n=13,577 (21%)

B

S.E.

Wald

df

Sig.

Exp(B)

TSA(1)
Gender(1)
White/Reference
Asian
Black
Hispanic
Indian
Mixed
PI
IEP(1)
SES(1)
Constant

.464
.560
-.448
-.869
-.280
-.004
-.213
.534
.042
.175
.528

.054
.043
.446
.157
.173
.288
.251
1.073
.086
.047
.097

73.787
168.193
34.644
1.008
30.799
2.621
.000
.721
.248
.243
13.989
29.843

1
1
6
1
1
1
1
1
1
1
1
1

.000*
.000*
.000*
.315
.000*
.105
.988
.396
.618
.622
.000*
.000*

1.590
1.751
.639
.420
.756
.996
.808
1.707
1.043
1.191
1.695

95% CI for
OR %
EXP(B)
Incr. or
Decr.
LL
UL
1.431 1.768
59%
1.609 1.906
75%
.267
1.532
N/A
.309
.570
-58%
.539
1.061
N/A
.566
1.752
N/A
.494
1.322
N/A
.208 13.979
N/A
.881
1.235
N/A
1.087 1.305
19%
-

Note. TSA(1) represents passed assessment; Gender(1) represents males; White is the reference
category to which all race/ethnicity classifications are compared in this model; IEP(1) represents
participants not having an IEP; SES(1) represents participants not disadvantaged; CI =
Confidence Interval; LL = Lower Limit; UL = Upper Limit; OR = Odds Ratio; Exp(B) = OR;
Incr. = Increase; Decr. = Decrease.
*

p < .05.
Business. Business participants’ results are presented in Table 21. They represented

n=10,145 (15%) of the total participants. The unstandardized Beta weight for the statistically
significant predictor variable TSA was: B = (.128), SE = .055, Wald = 5.366, p <.05. As a point
of interest, Business was one of two program areas that TSA was not significant at the p < .001
level, but it was still significant based on the parameters of this study, which was p <.05. When
controlling for gender, race/ethnicity, IEP status, and SES, the estimated OR favored a slight
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increase of almost 14% [Exp (B) = 1.137, 95% CI (1.020, 1.267)] for attaining related placement
when the TSA assessment was passed. After controlling for all the categorical independent
variables in the model, TSA remained significant, but the OR for Business participants
decreased. The OR decreased from 1.471 for all CTE program areas to 1.137 for Business, which
was a 33% decrease.
Gender, race/ethnicity, IEP status, and SES all contributed to the model containing
Business participants. Gender(1) had an unstandardized Beta weight of B = (.232), SE = .050,
Wald = 21.406, p <.001. When controlling for TSA, race/ethnicity, IEP status, and SES, the
estimated OR favored an increase of over 26% [Exp (B) = 1.261, 95% CI (1.143, 1.391)] for
males attaining related placement when compared to females. Black participants had an
unstandardized Beta weight of B = (-.987), SE = .069, Wald = 203.981, p <.001. When
controlling for TSA, gender, IEP status, and SES, there was a substantial decrease in the OR of
Black participants. The OR for Black participants [Exp (B) = .373, 95% CI (.325, .427)] favored
over a 63% decrease of attaining related placement compared to White participants.
IEP and SES participants in Business followed similar trends as in the overall model with
all CTE programs. When controlling for TSA, gender, race/ethnicity, and SES, IEP status
contributed to the model. IEP(1) had an unstandardized Beta weight IEP(1) of B = (.346), SE =
.104, Wald = 11.157, p <.05. The estimated OR favored an increase of over 41% [Exp (B) =
1.413, 95% CI (1.154, 1.731)] for non-IEP participants attaining related placement compared to
those having an IEP. For SES participants, the unstandardized Beta weight for SES(1) was: B =
(.278), SE = .055, Wald = 22.292, p <.001. The estimated OR favored an increase of 32% [Exp
(B) = 1.320, 95% CI (1.185, 1.471)] for non-IEP participants attaining related placement when
compared to those having an IEP.
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Table 21
Logistic Regression Results-All Independent Variables Business Participants
Variable
B
S.E.
n=10,145
15%
TSA(1)
.128 .055
Gender(1)
.232 .050
White/Reference
Asian
.131 .209
Black
-.987 .069
Hispanic
-.042 .143
Indian
-.418 .377
Mixed
.217 .201
PI
.355 1.071
IEP(1)
.346 .104
SES(1)
.278 .055
Constant
.766 .115

Wald

df

Sig.

Exp(B)

5.366
21.406
213.449
.393
203.981
.085
1.232
1.159
.110
11.157
25.292
44.312

1
1
6
1
1
1
1
1
1
1
1
1

.021*
.000*
.000*
.530
.000*
.771
.267
.282
.740
.001*
.000*
.000*

1.137
1.261
1.140
.373
.959
.658
1.242
1.426
1.413
1.320
2.152

95% CI for
OR %
EXP(B)
Incr. or
Decr.
LL
UL
1.020 1.267
14%
1.143 1.391
26%
.757 1.719
N/A
.325
.427
-63%
.725 1.269
N/A
.315 1.377
N/A
.837 1.843
N/A
.175 11.622
N/A
1.154 1.731
41%
1.185 1.471
32%
-

Note. TSA(1) represents passed assessment; Gender(1) represents males; White is the reference
category to which all race/ethnicity classifications are compared in this model; IEP(1) represents
participants not having an IEP; SES(1) represents participants not disadvantaged; CI =
Confidence Interval; LL = Lower Limit; UL = Upper Limit; OR = Odds Ratio; Exp(B) = OR;
Incr. = Increase; Decr. = Decrease.
*

p < .05.
Engineering. Engineering results are presented in Table 22. They represented n=3,838

(6%) of the total participants. The unstandardized Beta weight for the statistically significant
predictor variable TSA was: B = (.402), SE = .080, Wald = 25.121, p <.001. When controlling
for gender, race/ethnicity, IEP status, and SES, the estimated OR favored an increase of almost
50% [Exp (B) = 1.495, 95% CI (1.277, 1.749)] for attaining related placement when the TSA
assessment was passed. After controlling for all the categorical independent variables in the
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model, TSA remained significant and the OR slightly increased from 1.471 for all CTE program
areas to 1.495 for Engineering, which was a 2.4% increase.
Gender, race/ethnicity, IEP status, and SES all remained significant and contributed to
the model containing Engineering participants. Gender(1) had an unstandardized Beta weight of
B = (-.376), SE = .117, Wald = 10.233, p <.05. When controlling for TSA, race/ethnicity, IEP
status, and SES, the estimated OR favored a decrease of 31% [Exp (B) = .687, 95% CI (.545,
.865)] for males attaining related placement compared to females. For race/ethnicity, Black
participants had an unstandardized Beta weight of B = (-.441), SE = .131, Wald = 11.230, p <.05.
When controlling for TSA, gender, IEP status, and SES, results indicated a substantial decrease
in the OR of Black Engineering participants. The OR for Black participants [Exp (B) = .644,
95% CI (.497, .833)] favored over a 36% decrease of attaining related placement when compared
to White participants.
IEP and SES participants in Engineering followed similar trends as in the overall model
with all CTE programs. When controlling for all independent variables, participants without an
IEP had an unstandardized Beta weight IEP(1) of: B = (.517), SE = .193, Wald = 7.200, p <.05.
The estimated OR favored an increase of almost 68% [Exp (B) = 1.676, 95% CI (1.149, 2.445)]
for non-IEP participants attaining related placement compared to those having an IEP. For SES
participants, the unstandardized Beta weight for SES(1) was: B = (-.248), SE = .106, Wald =
5.464, p <.05. The estimated OR favored a decrease of 22% [Exp (B) = .780, 95% CI (.633,
.961)] for non-disadvantaged participants attaining related placement compared to those who
were disadvantaged. This decrease in the finding for engineering participants in the nondisadvantaged category was unique and not found in any of the other CTE program areas.
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Table 22
Logistic Regression Results-All Independent Variables Engineering Participants
Variable
n=3,838
6%
TSA(1)
Gender(1)
White/Reference
Asian
Black
Hispanic
Indian
Mixed
PI
IEP(1)
SES(1)
Constant

B

S.E.

Wald

df

Sig.

Exp(B)

.402
-.376
-.258
-.441
.338
.026
-.237
-.499
.517
-.248
.972

.080
.117
.171
.131
.191
1.128
.251
.876
.193
.106
.235

25.121
10.233
19.053
2.279
11.230
3.140
.001
.894
.325
7.200
5.464
17.120

1
1
6
1
1
1
1
1
1
1
1
1

.000*
.001*
.004*
.131
.001*
.076
.982
.344
.569
.007*
.019*
.000*

1.495
.687
.773
.644
1.403
1.026
.789
.607
1.676
.780
2.644

95% CI for
OR %
EXP(B)
Incr. or
LL
UL Decr.
1.277 1.749 50%
.545
.865
-31%
.553
1.080
N/A
.497
.833
-36%
.965
2.039
N/A
.112
9.365
N/A
.482
1.290
N/A
.109
3.380
N/A
1.149 2.445 68%
.633
.961
-22%
-

Note. TSA(1) represents passed assessment; Gender(1) represents males; White is the reference
category to which all race/ethnicity classifications are compared in this model; IEP(1) represents
participants not having an IEP; SES(1) represents participants not disadvantaged; CI =
Confidence Interval; LL = Lower Limit; UL = Upper Limit; OR = Odds Ratio; Exp(B) = OR;
Incr. = Increase; Decr. = Decrease.
*

p < .05.
FACS. FACS results are presented in Table 23. They represented n=8,623 (13%) of the

total participants. When disaggregated from the other CTE program areas, FACS was the only
area with a non-significant TSA predictor variable. Gender, race/ethnicity, IEP status, and SES
all remained significant and contributed to the model containing FACS participants.
Gender(1) had an unstandardized Beta weight of B = (-.219), SE = .066, Wald = 11.100,
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p <.05. When controlling for TSA, race/ethnicity, IEP status, and SES, the estimated OR favored
a decrease of 20% [Exp (B) = .804, 95% CI (.707, .914)] for males attaining related placement
compared to females. For race/ethnicity, Black participants had an unstandardized Beta weight of
B = (-.226), SE = .068, Wald = 10.936, p <.05. When controlling for TSA, gender, IEP status,
and SES, there was a substantial decrease in the OR of Black FACS participants. The OR for
Black participants [Exp (B) = .798, 95% CI (.698, .912)] favored over a 20% decrease of
attaining related placement compared to White participants.
IEP and SES participants in FACS followed similar trends as in the overall model, which
included all CTE programs. When controlling for TSA, gender, race/ethnicity, and SES,
participants without an IEP had an unstandardized Beta weight of IEP(1) of: B = (.281), SE =
.083, Wald = 11.292, p <.05. The estimated OR favored an increase of over 32% [Exp (B) =
1.324, 95% CI (1.124, 1.569)] for non-IEP participants attaining related placement compared to
those having an IEP. For SES, controlling for TSA, gender, race/ethnicity, and IEP status, the
unstandardized Beta weight for SES(1) was: B = (.166), SE = .057, Wald = 8.527, p <.05. The
estimated OR favored an increase of over 18% [Exp (B) = 1.181, 95% CI (1.056, 1.321)] for
non-disadvantaged participants attaining related placement when compared to those who were
disadvantaged.
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Table 23
Logistic Regression Results-All Independent Variables FACS Participants
Variable
n=8,623
13%
TSA(1)
Gender(1)
White/Reference
Asian
Black
Hispanic
Indian
Mixed
PI
IEP(1)
SES(1)
Constant

B

.091
-.219
.421
-.226
.220
-.364
.171
.056
.281
.166
.996

S.E.

Wald

.059 2.369
.066 11.100
20.224
.314 1.790
.068 10.936
.129 2.897
.359 1.030
.198
.740
.648
.007
.083 11.292
.057 8.527
.091 119.234

df

Sig.

Exp(B)

1
1
6
1
1
1
1
1
1
1
1
1

.124
.001*
.003*
.181
.001*
.089
.310
.390
.931
.001*
.004*
.000*

1.096
.804
1.523
.798
1.246
.695
1.186
1.058
1.324
1.181
2.707

95% CI for OR %
EXP(B)
Incr. or
LL
UL Decr.
.975 1.231
10%
.707 .914
-20%
.822 2.821
N/A
.698 .912
-20%
.967 1.606
N/A
.344 1.403
N/A
.804 1.750
N/A
.297 3.765
N/A
1.124 1.559
32%
1.056 1.321
18%
-

Note. TSA(1) represents passed assessment; Gender(1) represents males; White is the reference
category to which all race/ethnicity classifications are compared in this model; IEP(1) represents
participants not having an IEP; SES(1) represents participants not disadvantaged; CI =
Confidence Interval; LL = Lower Limit; UL = Upper Limit; OR = Odds Ratio; Exp(B) = OR;
Incr. = Increase; Decr. = Decrease.
*

p < .05.
Health Sciences. Health Science results are presented in Table 24. They represented

n=9,819 (15%) of the total participants. The unstandardized Beta weight for the statistically
significant predictor variable TSA was: B = (.719), SE = .073, Wald = 96.382, p <.001. When
controlling for gender, race/ethnicity, IEP status, and SES, the estimated OR favored an increase
of over 105% [Exp (B) = 2.053, 95% CI (1.778, 2.370)] for attaining related placement when the
TSA assessment was passed. After controlling for all the categorical independent variables in the
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model, TSA remained significant and the OR increased considerably from 1.471 for all CTE
program areas to 2.053 for Health Science, which was a 58% increase. The Health Science
participants’ OR of 2.053 was the highest of all CTE program areas in this study.
Gender, race/ethnicity, IEP status, and SES all remained significant and contributed to
the model containing Health Science participants. Gender(1) had an unstandardized Beta weight
of B = (-.447), SE = .079, Wald = 96.382, p <.001. When controlling for TSA, race/ethnicity,
IEP status, and SES, the estimated OR favored a decrease of 36% [Exp (B) = .640, 95% CI (.548,
.746)] for males attaining related placement when compared to females.
For race/ethnicity, two groups were found to have significant findings, which was the
case in only one other program area. Asian participants had an unstandardized Beta weight of B
= (-.403), SE = .177, Wald = 5.178, p <.05. When controlling for TSA, gender, IEP status, and
SES, there was a substantial decrease in the OR of Asian Health Science participants. The OR
for Asian participants [Exp (B) = .688, 95% CI (.472, .946)] favored over a 33% decrease of
attaining related placement compared to White participants. Black participants had an
unstandardized Beta weight of B = (-1.016), SE = .073, Wald = 192.418, p <.001. When
controlling for TSA, gender, IEP status, and SES, Black Health Science participants also
experienced a substantial decrease in the OR. The OR for Black participants [Exp (B) = .362,
95% CI (.314, .418)] favored over a 64% decrease of attaining related placement compared to
White participants. This substantial decrease for Black Health Science participants compared to
White was the second largest found in this study.
IEP and SES participants in FACS followed similar trends as in the overall model, which
included all CTE programs. When controlling for TSA, gender, race/ethnicity, and SES,
participants without an IEP had an unstandardized Beta weight of IEP(1) of: B = (.279), SE =
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.132, Wald = 4.509, p <.05. The estimated OR favored an increase of over 32% [Exp (B) =
1.322, 95% CI (1.022, 1.711] for non-IEP participants attaining related placement compared to
those having an IEP. For SES, controlling for TSA, gender, race/ethnicity, and IEP status, the
unstandardized Beta weight of SES(1) was: B = (.517), SE = .063, Wald = 67.353 p <.001. The
estimated OR favored an increase of over 67% [Exp (B) = 1.677, 95% CI (1.482, 1.898)] for
non-disadvantaged participants attaining related placement when compared to those who were
disadvantaged.
Table 24
Logistic Regression Results-All Independent Variables Health Sciences Participants
Variable
n=9,819
15%
Gender(1)
White/Reference
Asian
Black
Hispanic
Indian
Mixed
PI
IEP(1)
SES(1)
Constant

B

-.447
-.403
-1.016
-.058
.073
.131
-.329
.279
.517
.929

S.E.

Wald

.079 32.240
204.713
.177 5.178
.073 192.418
.123
.218
.479
.023
.204
.413
.494
.443
.132 4.509
.063 67.353
.146 40.585

df

Sig.

Exp(B)

1
6
1
1
1
1
1
1
1
1
1

.000*
.000*
.023*
.000*
.640
.878
.520
.506
.034*
.000*
.000*

.640
.668
.362
.944
1.076
1.140
.720
1.322
1.677
2.531

95% CI for
EXP(B)
LL UL
.548
.746
.472
.946
.314
.418
.742 1.202
.421 2.749
.765 1.699
.273 1.896
1.022 1.711
1.482 1.898
-

OR %
Incr. or
Decr.
-36%
-33%
-64%
N/A
N/A
N/A
N/A
32%
68%
-

Note. TSA(1) represents passed assessment; Gender(1) represents males; White is the reference
category to which all race/ethnicity classifications are compared in this model; IEP(1) represents
participants not having an IEP; SES(1) represents participants not disadvantaged; CI =
Confidence Interval; LL = Lower Limit; UL = Upper Limit; OR = Odds Ratio; Exp(B) = OR;
Incr. = Increase; Decr. = Decrease.
*

p < .05.
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Marketing. Marketing results are presented in Table 25. They represented n=3,589 (6%)
of the total participants. The unstandardized Beta weight for the statistically significant predictor
variable TSA was: B = (.718), SE = .094, Wald = 58.838, p <.001. When controlling for gender,
race/ethnicity, IEP status, and SES, the estimated OR favored an increase of almost 105% [Exp
(B) = 2.051, 95% CI (1.707, 2.464)] for attaining related placement when the TSA assessment
was passed. After controlling for all the categorical independent variables in the model, TSA
remained significant and the OR increased significantly from 1.471 for all CTE program areas to
2.051 for Marketing participants, which was a 58% increase. The Marketing OR of 2.051 was
second only to Health Science. Further consideration should be given to the two program areas’
participant counts. Marketing participants only made up n=3,589 (6%) of the total participants
compared to n=9,819 (15%) for the Health Science program area. Other considerations, as
mentioned previously, should be given to Marketing’s low TSA pass rate and high related
placement rate. More consideration will be given to these issues in Chapter 5.
Race/ethnicity was the only other significant independent variable in the Marketing
program area model. Consistent with all CTE program areas, Black participants were significant
and contributed to the model. For race/ethnicity, Black participants had an unstandardized Beta
weight of B = (-.922), SE = .110, Wald = 69.709, p <.001. When controlling for TSA, gender,
IEP status, and SES, the results for Black Marketing participants indicated a substantial decrease
in the OR. The OR for Black participants [Exp (B) = .398, 95% CI (.320, .494)] favored over a
60% decrease of attaining related placement when compared to White participants
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Table 25
Logistic Regression Results-All Independent Variables Marketing Participants
Variable
B
n=3,589
6%
TSA(1)
.718
Gender(1)
.086
White/Reference
Asian
-.028
Black
-.922
Hispanic
-.211
Indian
.577
Mixed
.546
PI
-1.250
IEP(1)
-.094
SES(1)
.043
Constant
1.271

S.E.

Wald

df

Sig.

Exp(B)

.094
.086
.373
.110
.224
1.062
.407
.930
.242
.102
.259

58.838
.997
76.217
.005
69.709
.886
.295
1.799
1.808
.149
.177
24.084

1
1
6
1
1
1
1
1
1
1
1
1

.000*
.318
.000*
.941
.000*
.347
.587
.180
.179
.700
.674
.000*

2.051
1.089
.973
.398
.810
1.780
1.727
.286
.911
1.044
3.564

95% CI for
OR %
EXP(B)
Incr. or
Decr.
LL
UL
1.707 2.464
105%
.921 1.288
N/A
.468 2.023
N/A
.320
.494
-60%
.522 1.256
N/A
.222 14.281
N/A
.777 3.835
N/A
.046 1.773
N/A
.566 1.465
N/A
.855 1.274
N/A
-

Note. TSA(1) represents passed assessment; Gender(1) represents males; White is the reference
category to which all race/ethnicity classifications are compared in this model; IEP(1) represents
participants not having an IEP; SES(1) represents participants not disadvantaged; CI =
Confidence Interval; LL = Lower Limit; UL = Upper Limit; OR = Odds Ratio; Exp(B) = OR;
Incr. = Increase; Decr. = Decrease.
*

p < .05.
Skilled Technical Sciences. Skilled Technical Sciences results are presented in Table 26.

They represented the largest CTE program area participant group, n=16,015 (24%) of the total
participants. The unstandardized Beta weight for the statistically significant predictor variable
TSA was: B = (.384), SE = .042, Wald = 85.256, p <.001. When controlling for gender,
race/ethnicity, IEP status, and SES, the estimated OR favored an increase of almost 47% [Exp
(B) = 1.469, 95% CI (1.353, 1.593)] for attaining related placement when the TSA assessment
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was passed. After controlling for all the categorical independent variables in the model, TSA
remained significant and the OR slightly decreased from 1.471 for all CTE program areas to
1.469 for Skilled Technical Sciences.
Gender, race/ethnicity, IEP status, and SES all remained significant and contributed to
the model containing Skilled Technical Sciences participants. Gender(1) had an unstandardized
Beta weight of B = (.433), SE = .054, Wald = 85.256, p <.001. When controlling for TSA,
race/ethnicity, IEP status, and SES, the estimated OR favored an increase of over 54% [Exp (B)
= 1.541, 95% CI (1.387, 1.712)] for males attaining related placement compared to females. For
race/ethnicity, Black participants had an unstandardized Beta weight of B = (-.200), SE = .070,
Wald = 8.141, p <.05. When controlling for TSA, gender, IEP status, and SES, the results for
Black Skilled Technical Sciences participants indicated a substantial decrease in the OR. The OR
for Black participants [Exp (B) = .819, 95% CI (.713, .939)] favored over an 18% decrease of
attaining related placement when compared to White participants.
IEP and SES participants in Skilled Technical Sciences followed similar trends as in the
overall model with all CTE program areas. When controlling for all independent variables,
participants without an IEP had an unstandardized Beta weight IEP(1) of B = (.305), SE = .049,
Wald = 38.480, p <.001. The estimated OR favored an increase of almost 36% [Exp (B) = 1.357,
95% CI (1.232, 1.494)] for non-IEP participants attaining related placement compared to those
having an IEP. For SES participants, the unstandardized Beta weight for SES(1) was: B = (.334),
SE = .040, Wald = 69.725, p <.001. The estimated OR favored an increase of almost 40% [Exp
(B) = 1.397, 95% CI (1.292, 1.511)] for non-disadvantaged participants attaining related
placement when compared to those being disadvantaged.
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Table 26
Logistic Regression Results-All Independent Variables Skilled Tech Participants
Variable
n=16,015
24%
TSA(1)
Gender(1)
White/Reference
Asian
Black
Hispanic
Indian
Mixed
PI
IEP(1)
SES(1)
Constant

B

S.E.

Wald

df

Sig.

Exp(B)

.384
.433
.224
-.200
.058
.025
-.347
.120
.305
.334
.245

.042
.054
.234
.070
.096
.274
.146
.646
.049
.040
.071

85.256
64.924
15.260
.918
8.141
.361
.009
5.677
.035
38.480
69.725
11.895

1
1
6
1
1
1
1
1
1
1
1
1

.000*
.000*
.018*
.338
.004*
.548
.926
.017*
.852
.000*
.000*
.001*

1.469
1.541
1.251
.819
1.060
1.026
.707
1.128
1.357
1.397
1.278

95% CI for
OR %
EXP(B)
Incr. or
LL
UL Decr.
1.353
1.593
47%
1.387
1.712
54%
.791
1.979
N/A
.713
.939
18%
.877
1.280
N/A
.600
1.755
N/A
.531
.940
-29%
.318
4.000
N/A
1.232
1.494
36%
1.292
1.511
40%
-

Note. TSA(1) represents passed assessment; Gender(1) represents males; White is the reference
category to which all race/ethnicity classifications are compared in this model; IEP(1) represents
participants not having an IEP; SES(1) represents participants not disadvantaged; CI =
Confidence Interval; LL = Lower Limit; UL = Upper Limit; OR = Odds Ratio; Exp(B) = OR;
Incr. = Increase; Decr. = Decrease.
*

p < .05.
Table 27 presents a summary of the logistic regression model results for the statistically

significant independent variables within each CTE program area. This summary table provides
the OR and percentage increase or decrease in the odds of attaining related placement when
controlling for the other independent variables. These results are discussed in the preceding
paragraphs but the table provides an illustration for easier comparison of the CTE programs’
results.
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Table 27
Significant Variables by CTE Program Area
Program
Agriculture
Business
Engineering
FACS
Health Sciences
Marketing
Skill Tech. Sci.

Pass TSA
1.59 (59%)
1.14 (14%)
1.50 (50%)
N/A
2.05 (105%)
2.05 (105%)
1.47 (47%)

Males
1.75 (75%)
1.26 (26%)
.687 (-31%)
.804 (-20)
.640 (-36)
N/A
1.54 (54%)

Black
.420 (-58%)
.373 (-63%)
.644 (-36%)
.798 (-20%)
.362 (-64%)
.398 (-60%)
.819 (-18%)

Non-IEP
1.19 (19%)
1.41 (41%)
1.68 (68%)
1.32 (32%)
1.32 (32%)
N/A
1.36 (36%)

Non-SES
1.70 (70%)
1.32 (32%)
.780 (-22%)
1.18 (18%)
1.68 (68%)
N/A
1.40 (40%)

Note. Values are Exp(B)/odds ratios and percentage increase or decrease of the odds. Decreases
are signified by the (-).
Research Question Three Hypotheses
Research Question Three: What role do the student demographics of gender,
race/ethnicity, having or not having an IEP, and being or not being disadvantaged hold in
influencing TSA performance and post-high school related placement? To answer research
question three and address the hypotheses, multiple versions of a logistic regression model were
run. This was done to determine how the interaction of all independent variables affected
participants attaining related placement. Large amounts of data were presented and discussed in
order to analyze the validity of the logistic regression models and to address the hypotheses.
Table 19 presents the logistic regression model results for all participants in the study.
Tables 20-26 present the same model, but the data was disaggregated by the CTE program area.
The models presenting the logistic regression results by CTE program areas were useful in
determining unique and outlier results and will be discussed further in Chapter 5.
The hypotheses for research question three:
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H0: There is no relationship between performance on TSA assessments and post-high
school related placement when accounting for student demographics.
H1: There is a relationship between performance on TSA assessments and post-high
school related placement when accounting for student demographics.
Table 19 presents the results needed to address the hypotheses for research question
three. From the model presented in Table 19, four independent variables were found to be
significant and contributed to the model. Gender was the only variable not significant in the
model. When controlling for all other variables, TSA had an OR of 1.471, p <.001, which
signified an over 47% increase in the odds of attaining related placement when the TSA
assessment was passed. When controlling for all other variables, race/ethnicity, specifically
Black participants, had an OR of .576, p <.001, which signified an over 42% decrease in the odds
of Black participants attaining related placement compared to White participants. When
controlling for all other variables, non-IEP participants had an OR of 1.282, p <.001, which
signified an over 28% increase in the odds of non-IEP participants attaining related placement
compared to participants with an IEP. Finally, when controlling for all other variables, nondisadvantaged participants had an OR of 1.263, p <.001, which signified an over 26% increase in
the odds of non-disadvantaged participants attaining related placement compared to
disadvantaged participants. These results confirmed a significant relationship and interaction
between participant demographics and attaining related placement when controlling for all
independent variables in the model. The null hypothesis H0 was rejected and H1 was accepted.
There was a relationship between performance on TSA assessments and post-high school related
placement when accounting for student demographics.
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Summary
This chapter presented multiple models of data analysis and findings to address the three
research questions driving this study. Some of the findings were expected, but there were also
unexpected findings that may not have been discovered if deeper analysis had not taken place.
Participants that pass their TSA assessments were more likely to attain related placement.
Overall, it was determined that there was a statistically significant relationship between passing
the TSA assessment and attaining related placement. Finally, when controlling for all the
participants’ demographics, also referred to as the independent variables, TSA performance,
race/ethnicity, IEP status, and SES were all found to have statistically significant interactions
with the outcome variable, attaining related placement. An in-depth discussion of the findings
takes place in the next chapter, but this chapter offered details of the data required to address the
research questions and hypotheses.
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Chapter V Conclusions and Discussion
Summary
The purpose of this study was to determine the relationship between Technical Skill
Attainment (TSA) pass rates and the post-high school graduation-related placement status of
former secondary career and technical education students in Missouri. First, an extensive
description of the study’s participants was presented. Through the use and analysis of multiple
research methodologies, numerous themes emerged while attempting to address each research
question. Through this analysis, four overarching themes were discovered. First, students who
passed their TSA assessment were more likely to attain related placement. Second, Black
participants were less likely to pass their TSA assessment and attain related placement. Third,
students without IEPs were more likely to pass their TSA assessments and attain related
placement. Lastly, non-disadvantaged students were more likely to pass their TSA assessment
and attain related placement. More details regarding each of these themes and additional findings
are detailed in the next section.
Conclusions
Participants
The entire participant group for this study, also referred to as the students, consisted of
N=65,606 former Missouri CTE concentrators. Males were the largest student gender group.
Within race/ethnicity, White was the largest student group, followed by Black. As far as IEP
status, students not having an IEP were a much larger group than students with IEPs. Finally,
students not disadvantaged were a larger group than those disadvantaged. For the CTE program
area, students in the Skilled Technical Sciences were the largest group. The second largest CTE
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program area student total was Agriculture. Engineering and Marketing were the lowest two
CTE program area student groups.
Research Question One
To address research question one and determine the outcome of the hypotheses, TSA
assessment and related placement results were analyzed. Multiple arrangements of the data were
offered to provide clarity and determine if outliers existed. Research question one: Are the
students who pass their TSA assessment more likely to be placed in related employment, enter
post-secondary education, or the military in a field related to their CTE program area? In
aggregate, the results revealed a majority of the students passed their TSA assessment and
attained related placement. The TSA and related placement data were also disaggregated and
presented by year, CTE program area, gender, race/ethnicity, IEP status, and SES.
There were multiple significant data points found within the disaggregated data. In the
year 2019, the number of students passing their TSA assessment and attaining related placement
was much higher compared to all years combined. The year 2019 was something of an outlier
since the other four years, 2018-2015, had much lower and consistent totals. Another interesting
finding worth mentioning was the high percentage of students who attained related placement
even though they failed the TSA assessment. This factor was more than likely a result of
workforce demand. This factor also influenced the logistic regression model used in research
questions two and three. More details of this effect are discussed in the next sections.
Additionally, the results were disaggregated by gender. For TSA assessment
performance, females had a higher passing percentage than males. The high number of female
students in Agriculture, Health Sciences, and Business, which had some of the highest TSA pass
rates, probably contributed to this high percentage TSA assessment pass rate. When considering
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passing the TSA and attaining related placement, females' and males’ performance were much
closer. Females passed their TSA assessments and attained related placement at only a 1% higher
rate than males. The high rates of TSA performance and attaining related placement rates of
Agriculture and Skilled Technical Sciences, which were predominately male, probably drove the
results to a more comparable percentage. In the conclusions section relating to research question
three, more discussion is offered into the factors resulting in gender not being statistically
significant in the logistic regression model.
The CTE program area analysis for research question one revealed how much the results
varied by program. For TSA assessment performance, Health Sciences’ students had the highest
pass rate. Agriculture students had the second highest pass rate. Marketing students had the
lowest pass rate. The CTE program areas with the highest TSA assessment performance and
attaining related placement were Health Sciences and Marketing. Students in Agriculture,
Business, Skilled Technical Sciences, and FACS had the next highest rates. The Engineering
program area had the lowest rates of the CTE program areas. These TSA assessment
performance and attaining related placement results may be the result of a high demand for
healthcare workers in Missouri and across the United States. Additionally, Missouri’s vast rural
landscape may benefit those pursuing agriculture careers. Marketing students can attain related
placement in a wide range of careers, and this factor probably influenced their higher
percentages even though they had a high TSA assessment fail rate.
The results for the race/ethnicity groups in the study may offer insight into some of the
challenges and barriers minority groups may face in CTE and in Missouri. The Black students
had the lowest TSA assessment pass rate. Black students who passed their TSA assessments and
attained related placement were also at the lowest rate among all race/ethnicity groups. The
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Black students’ lower TSA performance, coupled with the lower attainment of related placement,
affected the results that will be discussed in the sections pertaining to research questions 2 and 3.
These findings are concerning and should be researched further. White students passed their TSA
assessments and attained related placement at the highest percentage of all the race/ethnicity
groups. The remaining race/ethnicity groups were fairly consistent with the White students and
were only a few percentage points lower in most cases.
The final conclusion for research question one involved the students in the IEP status and
SES categories. The results for these two groups were also apparent throughout the logistic
regression models, which will be discussed in the next sections. Students with an IEP failed their
TSA assessments at a higher rate than those without IEPs. When viewing the IEP status group’s
results for passing the TSA assessment and attaining related placement, the findings were not as
extreme. Students with IEPs had only a 4% lower rate than those without an IEP. The students’
results in the SES categories were not as drastic, but they were still concerning. Disadvantaged
students' TSA assessment pass rates were 7% below those not disadvantaged. Additionally,
disadvantaged students passed their TSA assessment and attained related placement at a 6%
lower rate. There were multiple possible explanations for why students with IEPs and those
disadvantaged underperformed in CTE programs in Missouri. One of those possibilities might be
cuts in education funding for staff to assist with special populations. Another cause could be
inadequate training for CTE educators pertaining to strategies needed to help students in special
populations be successful. Additional research into these concerns is recommended.
Research Question Two
To address research question two and determine the results of the hypotheses, a logistic
regression model was run for analysis. The logistic regression involved multiple reiterations of
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adding individual independent variable combinations to achieve desired outputs. The
foundational model, containing only TSA assessment performance and attaining related
placement, was sufficient to address the research question. But the additional models, which
included each independent variable, added a deeper understanding of their effects on attaining
related placement.
The base logistic regression model, which included TSA assessment performance and
attaining related placement, provided statistically significant results when all students were
included. TSA performance was a statistically significant predictor of attaining related
placement. The OR 1.598 favored an increase of almost 60%. Students who passed their TSA
assessment were 60% more likely to attain related placement compared to those failing the
assessment. When the model was viewed yearly, the results were similar. The one exception was
2019, which had an extremely high OR of 2.050 or 105% increase in the odds of attaining related
placement when the TSA assessment was passed.
When the model was run by CTE program area, students in Marketing and Health
Sciences had much higher odds of attaining related placement than students in the other
programs, which were 150% and 130%, respectively. FACS, with an OR of 1.20, and Business,
with an OR of 1.34, were the lowest two programs. The extremely high Marketing OR was
driven by the high related placement percentages. Since many post-high school placement
opportunities are considered related to marketing, students who completed the Marketing
program attained related placement more easily and at a higher percentage than students in some
of the other program areas.
As previously stated, the high demand for healthcare workers in Missouri and across the
United States was probably driving the high related placement percentages and the high OR in
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the logistic regression models. The low OR for FACS students was likely a result of the low TSA
assessment pass rate. In Missouri, many FACS students take only one course in the FACS
pathway each year. By the time they reach the three credit requirements to be considered a CTE
concentrator, it may likely be their senior year. Passing an assessment, which covered curricula
taken three to four years prior, is not easy. Nor is it easy to motivate 11 and 12 -grade FACS
th

th

students to put maximum effort into the assessment if they are not participating in a FACS
course while taking the assessment. The lower TSA assessment pass rates for FACS students
were probably a result of these situations. On the contrary, Agriculture students shared this same
scenario as FACS but had much higher rates of passing the TSA assessment and attaining related
placement. This was possibly due to the curriculum alignment found in all Agriculture programs
across the State of Missouri.
Additional analysis using the same base model was run, but it also included each
independent categorical variable. For gender, males had 7% higher odds of attaining related
placement when they passed the TSA assessment compared to females. Within the race/ethnicity
group, results for Black students compared to White resulted in a 52% decline in their odds of
attaining related placement when passing the TSA assessment. Non-IEP students compared to
those having an IEP had 30% higher odds of attaining related placement when passing the TSA
assessment. The non-disadvantaged compared to disadvantaged students’ results showed a 41%
increase in odds of attaining related placement when passing the TSA assessment and being nondisadvantaged. The results for Black students, those with an IEP, and those disadvantaged were
concerning. Again, low TSA assessment performance and attainment of related placement
seemed to be the driving factors for these results. The remaining concern was why these groups
struggled with TSA assessment performance and placement after high school. As mentioned
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previously, possible causes of the underperformance of these students could be associated with
funding, staffing, or inadequate training. Additional research into the root causes of these areas is
recommended.
Research Question Three
The independent predictor variable TSA performance and the independent categorical
variables gender, race/ethnicity, IEP status, and SES were all included in the model at one time
in an effort to determine their effects on the outcome variable, attaining related placement. This
model was run for all students in the study and then broken out by CTE program area to
determine how each performed within this model. A point to mention is that even though gender
was statistically significant in the individual logistic regression models, it was not significant
within the model containing all variables. This was more than likely due to the small
performance differences between males and females, which was viewable in the prior models.
When controlling for all of the independent variables in the model, TSA, Black within
race/ethnicity, IEP status, and SES all contributed to the model and were significant. The OR
1.471, favored an increase of over 47% for attaining related placement when passing the TSA
assessment. For Black students, the OR of .576 favored a decrease of 42% of attaining related
placement compared to White students. The OR for non-IEP students was 1.282. Non-IEP
students’ odds of attaining related placement were 28% higher than those with an IEP. The SES
OR 1.263, favored an increase of 26%. Non-disadvantaged students’ odds of attaining related
placement were 26% higher than those disadvantaged. Discussions into what factors may have
caused these results are detailed in the following paragraphs as the data models were
disaggregated.
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To determine the interactions of the independent variables within each CTE program
area, the same logistic regression model was used but only included one program at a time.
With the exception of FACS, passing the TSA assessment remained a statistically significant
positive predictor of attaining related placement when controlling for all other variables. The
ORs ranged from a high of 2.05 in Marketing and Health Sciences to a low of 1.14 in Business.
Gender males were not significant in the overall model, but in the model run by CTE program
area, males were significant in six of the seven programs. Males outperformed females
significantly in Agriculture and Skilled Technical Sciences, but females outperformed males in
Health Sciences, Engineering, and FACS. These results are consistent with the fact that these
programs stereotypically favor one gender more than the other.
As presented in the other models, Black students performed poorly in all CTE programs
when compared to White. Black students had the most drastic decreases in the odds of attaining
related placement when compared to White students in Health Sciences, Marketing, Business,
and Agriculture. Non-IEP students performed significantly better than those with IEPs in
Engineering, Business, FACS, and Health Sciences. Non-disadvantaged students in Agriculture,
Health Sciences, and Skilled Technical Sciences performed significantly better than those
disadvantaged students.
With the exception of gender, the findings for research questions one, two, and now three
displayed similar trends. The connection between passing the TSA assessment and attaining
related placement was strong. Males outperformed females in the traditional male CTE program
areas, and females outperformed males in the traditional female CTE programs. In all CTE
program areas, when compared to White students, Black students underperformed. Additionally,
students with IEPs and those disadvantaged continued to underperform compared to those
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without IEPs or not disadvantaged. These findings left questions and concerns that need to be
addressed. How will education as a whole offer these underrepresented students additional
resources, support, and opportunities to achieve at higher levels?
Relationship of Conclusions to Other Research
Benefits of Career and Technical Education
Dougherty (2016) noted that students graduating with a concentration in CTE coursework
were more likely to enter the workforce, earn a higher wage, and earn either a two-year or a fouryear degree. Additionally, Moss (2015) found a high correlation between being a CTE
concentrator and entering post-secondary education. Similarly, Brunner et al. (2019) found that
male CTE students had 30% higher incomes than those not in CTE. The high placement rates of
the males in this study offered a positive outlook for their future. The results of this study offered
substantial validation of the remarks and findings in all three of the aforementioned studies.
TSA Performance and Attaining Related Placement
Even though there are only four studies that present information directly relating to TSA
assessment performance and placement, there were still multiple connections to the findings in
this study. Plesnarski (2018) and Staklis and Kline (2010) both revealed findings that can
compare to those found in this study. According to Plesnarski and Staklis and Klein,
Pennsylvania uses a scale rating for the National Occupation Competency Testing Institute
(NOCTI) end of course assessment performance (3-Advanced, 2-Competent, and 1-Basic).
Pennsylvania’s use of the NOCTI exams parallels Missouri’s TSA assessments, but in Missouri,
TSA assessment performance is indicated by either pass or fail. Plesnarski did not publish end of
course/NOTCI pass rates, but Staklis and Klein found that 42% of the students scored at the
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advanced level. This does not offer a direct comparison to the finding of a 75% pass rate in this
study, but it does offer some level of comparison and point of reference.
Both Plesnarski (2018) and Staklis and Klein (2010) used logistic regression in their
studies to determine if NOCTI end of course assessment performance served as a valid predictor
of attaining related placement or post-secondary placement. Plesnarski found that students who
earned advanced on the NOCTI exam were 1.396 more likely to attain positive placement than a
student earning competent level. As a reminder, in this study, the odds of attaining related
placement, if the TSA assessment was passed, increased by the odds ratio of 1.59. Similarly, in
Staklis’s and Klein’s study, which was prior to Plesnarski's, they used the same NOCTI
assessment performance rating scale to predict the odds of post-secondary enrollment. Their
findings also displayed similar positive results. CTE students in Pennsylvania who earned
advanced level on the NOCTI were 1.39 times more likely to enter post-secondary education.
Additionally, students who earned competent level were 1.28 times more likely, and those
earning basic level were 1.00 times more likely to enter post-secondary education.
Finally, Ryan’s (2019) study did have some association to this study. Ryan used a
correlation methodology to determine if a relationship existed between CTE completers TSA
assessment performance and positive placement as defined by MODESE. Ryan found a small
moderate positive correlation between TSA assessment performance and positive placement after
high school. This was yet another study showing a positive relationship between TSA assessment
performance and positive placement.
CTE Program Area
Staklis and Klein (2010) was the only study that offered TSA assessment performance
data by CTE program area. They had similar results to this study when considering the advanced
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level of NOCTI assessment performance in each CTE program area. In their study, health
occupations students had the highest advanced level pass rate of 61%. The next closest CTE
program was occupational home economics with a 48% pass rate. This study’s results showed
Health Sciences had the highest pass-rate of 86% and Agriculture had 83%. There were no
studies attempting to determine if TSA assessment performance predicted attainment of related
placement by CTE program area.
Gender
Of the four studies, Staklis and Klein’s (2010) study was the only one that included
gender in the analysis. Again, the results from Staklis and Klein and this study showed similar
results. The Staklis and Klein study revealed the female and male participant percentages as
female 45% to male 55%, compared to female 47% and males 53% in this study. Regarding
female and male advanced level end of course assessment performance, females were at 45%
and males 40%. The TSA assessment pass rate in this study was females 77% and males 72%.
Both studies presented results showing females outperformed males by 5%.
Staklis and Klein (2010) also presented the logistic regression results paralleling this
study and disaggregating these by gender. Their findings showed females with an OR of 1.45, or
females were 1.45 times more likely to enter post-secondary education than males when
controlling for all other variables. The results from this study had two findings when considering
gender. In the simple logistic regression model, including only TSA assessment performance and
Gender(1), which was male, the males’ OR was 1.07. In the complete model, which controls for
all the independent variables in the study, gender was not significant.
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Race/Ethnicity
Race/ethnicity was included in only Staklis and Klein’s (2010) study, but Plesnarski
(2018) did recommend further research into TSA assessment and related placement performance
by race. Staklis and Klein’s study also used race/ethnicity as one of their variables and had a
similar race/ethnicity makeup. The White students made up 90% of their students, followed by
Black at 6%. As far as NOCTI advanced level performance, 43% of the White students scored at
the advanced level, Asians at 40%, Hispanics at 35%, and Black students at 30%. The results in
this study followed those same trends with White students at 77%, Asians at 76%, Hispanics at
71%, and Black students at 60%.
Staklis and Klein (2010) used logistic regression models that included Asian, Black,
Hispanic, and White race/ethnicity categorical variables. In parallel to this study, they chose
White as the reference category in the model. Staklis and Klein found significant results for all
race/ethnicity categories. Compared to White students, Asian students were at the highest OR of
2.21, followed by Black at 1.84, and then Hispanic at 1.41. Their findings showed substantially
different findings than in this study, where only the Black race/ethnicity category was significant
with an OR of .576, which indicated a decrease of 42% compared to White.
IEP and SES Status
Unfortunately, none of the existing research specifically included students with IEPs or
those considered disadvantaged through socioeconomic classification or status in their studies.
However, from the literature review, Sams-Mcphaul’s et al. (2017) research study included 97
underrepresented high school graduates who took the ACT test. Her research findings did not
show ACT reading and math scores as a significant predictor of college completion. The
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underrepresented graduates she referred to were not identified by these characteristics, making it
difficult to know exactly how they compare to this study's participant demographics.
Discussion
One item of interest to point out is regarding the size of the dataset in this study. This
study included data from 65,606 students. Staklis and Klein’s (2010) study included data from
21,394 students, and Plesnarski (2019) included data from 500 students. The substantially larger
dataset in this study should help validate Plesnarski’s and Staklis’s and Klein’s work. This also
helps fill the current gaps in research relating to the relationship between TSA assessment
performance and attaining related placement.
The findings of this study showed multiple positive findings but also uncovered some
concerns that warrant additional attention in future research. From the findings in this study,
there was substantial evidence that CTE systems in Missouri are mostly successful in helping
students pass their TSA assessments and attain related placement. The greater than 75% rate of
students passing the TSA assessment and an even higher rate of almost 80% for students
attaining related placement showed the significant contributions CTE offers to education and the
workforce. Another factor that may be contributing to the high placement rates is the workforce
demand. This was very evident when looking at the placement rates for students from Health
Sciences, Agriculture, and Skilled Technical Sciences. These factors more than likely
contributed to the high related placement rates of students, regardless of whether they passed or
failed the TSA assessment.
The study also found that passing the TSA assessment was a valid predictor of attaining
related placement. Through each logistic regression analysis, from the base model containing
only TSA to the complete model containing all the students’ demographics, passing the TSA
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assessment remained a statistically significant predictor for attaining related placement. Again,
credit for these positive results should be given to the CTE systems and the educators within
them. The workforce demand factors within the previously mentioned CTE programs could also
be influencing these findings. The high success of Health Sciences students in all models could
also be attributed to the required certifications needed for employment as well as the strong
matriculation from high school to post-secondary training in their related fields.
The results comparing females and males provided mixed results, depending on how
these were disaggregated for each model run. In the simple model with TSA assessment
performance and gender only, males had a slightly higher OR when compared to females. In the
overall model with all students and all variables, gender was not significant. When the model
was run by the CTE program area, positive findings followed the traditional gender coursetaking-patterns. For example, males in Agriculture and Skilled Technical Sciences had
significantly higher ORs compared to females. Females in FACS, Engineering, and Health
Sciences had significantly higher ORs compared to males. Many may see this as a concerning
trend for non-traditional students participating in some CTE programs. Legislators continue to
see this as a concern and have continued the non-traditional program concentration
accountability measure in the Perkins V Act (PL 115-224, 2018).
The concerning findings from this study were related to race/ethnicity, specifically Black
students, those with IEPs, and those disadvantaged. Missouri’s population is predominantly
White, which corresponds to the breakdown of students in this study as 82% White and 11%
Black. There was a clear and concerning achievement gap between the Black students and the
other race/ethnicity groups included in this study. The finding of a 42% decrease in the odds of
attaining related placement for Black students compared to White is not acceptable. What also
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raises concerns regarding the underperformance of Black students found in this study was that
the Staklis and Klein (2010) study did not have similar results, even with a state race/ethnicity
makeup very similar to the race/ethnicity makeup of the State of Missouri. As a matter of fact,
their study used similar methods of analysis and found Black students outperformed Asians and
Hispanics. CTE stakeholders in Missouri need to examine these results and investigate the
causes. Attention should also be given to finding solutions to help correct the underperformance
of students in this race/ethnicity group. The other concerning findings in this study included the
underperforming of students with IEPs and also those who are disadvantaged. While none of the
existing research is directly related to the issues of students with IEPs and those who are
disadvantaged, a 26%-28% decrease in the odds of attaining related placement warrants further
investigation. Comparisons to academic assessment performance for these groups might also
shed some light on this situation.
Practical Significance
First and foremost, this study and its findings help fill a significant void in the area of
research pertaining to CTE. Only a small number of studies exist with a focus on the relationship
between the various CTE end of course assessments and placement after high school. Even
though this study had positive findings similar to much of the previous research in this area, the
size, scope, and additional demographics analyzed offered significantly more insight into the
relationship between TSA assessment performance and attaining related placement.
The concerning findings relating to the underperformance of Black students, those with
IEPs, and those disadvantaged brought to light the inequalities that continue to be seen in many
education systems today. Since this study only included student data from Missouri, a judgment
regarding other states and their CTE systems cannot be made. In Missouri’s CTE system, using
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five years of data, which included over 65,500 students, the concerns with these groups of
students proved to be more prevalent than not. These concerns need further attention with the
intent of determining the root causes of underperformance.
Some of the findings from this study also presented opportunities to celebrate Missouri’s
CTE system. These CTE stakeholders seem to have a high level of success in helping students
pass their TSA assessments. There was also data confirming passing a TSA assessment was a
positive predictor of attaining related placement after high school. Were these positive results
related to aligned curricula, effective instructional practices, or possibly the amount of funding
dedicated to CTE in Missouri? All or some of these factors might play a significant role in these
results. Nevertheless, CTE educators in Missouri can justify requests for additional support and
resources based on the results from this study.
At the national level, the positive results from this study can be used as a testimony to the
effectiveness of CTE in the United States. Specifically, at the national level, the need for the
continued support of federal Perkins funding is essential. Legislators appreciate hearing and
seeing success stories. Results like those found in this study give CTE stakeholders plenty of
positive statistics to pass on to their legislators. CTE is a successful education model in the
United States.
P-20 Implications
This study provided an opportunity to witness the relationship between the four P-20
student learning outcomes of innovation, implementation, diversity, and leadership and CTE in
Missouri. First, innovation was present throughout this study. A study such as this may not be
new but is not common, specifically with the size, scope, and demographics of the participants.
Implementation was evident through the way MODESE works with the CTE stakeholders in the
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state to create and assess accountability measures relating to CTE. Many states do not have the
stringent measures that Missouri has to evaluate the effectiveness of their CTE systems.
Diversity was emphasized in this study through the underperformance of Black students, those
with IEPs, and those disadvantaged. This served as a constant reminder of how much more the
nation must do to overcome inequality. Finally, leadership by the CTE educators and
administrators throughout Missouri had positive results relating to student success. Success with
the TSA assessment performance and placement rates would not be possible without the
dedicated people in the CTE system.
Limitations of the Study
Many forms of research contain limitations that may or may not influence the findings or
the interpretation of the findings. This study was no different. Throughout the process of
completing this study, a number of limitations were discovered. The limitations discussed in this
section provide a premise to consider within this study. These limitations also offer direction for
future studies that may pursue similar topics.
The first limitation in this study was the lack of directly related research. Multiple studies
were discovered pertaining to the use of academic assessments as predictors of success after high
school, specifically for entering post-secondary education. There were only four pieces of
research discovered that had some similarities to this study. Ryan (2019), Plesnarski (2018),
Niehaus (2010), and Staklis and Klein (2010) all included end of course/program assessments,
similar to TSA assessments in Missouri, that were used to predict post-high school placement
after concentrating in a CTE program. Both Plesnarski and Staklis and Klein used logistic
regression methodology. Ryan used a Spearman correlation, and Niehaus used a multiple
regression methodology. In the end, Plesnarski’s and Staklis and Klein’s work provided the most
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benefit to this study, but additional research would have been beneficial. Since this study
included five years of data containing 65,606 records, it should significantly add to future
research in this area.
The second limitation in this study related to the administering of the assessments and
reporting of the data. School districts in Missouri administer and self-report to MODESE the
results for all TSA assessments. Administering assessments and self-reporting data can lead to
multiple errors that could invalidate data. Additionally, taboo or not, the concern over cheating
must also be raised. Most professional educators maintain a high degree of moral character, but
instances of cheating on high-stakes assessments have been discovered across the United States
and it could happen in Missouri as well. Future research may be able to use third-party
administered TSA assessments that are reported directly to MODESE.
The third area of limitations in this study involved the race/ethnicity make-up of the
students. There were two very small race/ethnicity groups included in this study. Pacific Islander
(PI) and Indian students combined made up one-half of one percent of the total. These were such
small representations in the race/ethnicity groups and could have been combined or removed.
Additionally, within the race/ethnicity group, White students were the dominant group in this
study, which was consistent with the statewide census data trends in Missouri. According to the
United States Census Bureau (2020), the White race makes up 82% of Missouri’s population.
Second in size is the Black race, which makes up 12% of the population. Table 3 shows White
students in this study at 82% and Black at 11% of the participant total respectively. These
percentages mirror Missouri race/ethnicity breakdown. Additional research in more diverse
states could be beneficial.
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The final limitation is related to the large number of students attaining related placement,
even though they may have failed the TSA assessment. The total number of students attaining
related placement was 52,245 (79.6%), which was high. Of the 16,653 who failed the TSA
assessment, 12,260 (73.6%) still attained related placement. Future researchers may want to look
for additional or different outcomes to include in their studies.
Recommendations for Future Research
This study was conducted using five years of statewide CTE completer data from
Missouri. Missouri’s race/ethnicity makeup is 82% White, followed by Black at almost 11%.
Missouri does not have a diverse population. The first future research recommendation would be
to complete a parallel study in a state where the population is more diverse. A study in a more
diverse state may offer additional resources to address the education needs of their
underrepresented populations and may offer insight into why Missouri’s Black students
underperform on TSA assessments in CTE programs across the state. Additionally, a future
researcher might want to consider combining or removing the smaller race/ethnicity groups.
A second recommendation for future research would be to focus a study on determining
how states and/or school districts prepare underrepresented students in CTE programs for careers
after high school. The study should include gender, race/ethnicity, those with IEPs, and those
who are disadvantaged. The next recommendation for further research is to conduct a smaller
study. Since this study involved a very large dataset, future researchers may choose to narrow the
focus to a single year, CTE program, or school.
The next recommendation for future research might be to focus a study on the
relationship between TSA assessment performance and completion of a two or four-year college
degree. Do those performing well on the TSA assessments complete a two or four-year in the
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average time and what are their ending GPAs? The final recommendation for further research is
to possibly study gender biases in CTE programs and determine if biases exist. If they do, how
do they affect students’ performance in the CTE programs and career pursuits after high school?
Summary
The relationship between TSA attainment and post-graduation related placement for CTE
students in Missouri is strong. CTE stakeholders across the state and nation are continuously
looking for ways to improve and help all students be successful. Quality, industry-aligned, and
program specific end of course assessments, such as TSAs in Missouri, could be one of the
modalities helping move CTE to the forefront as a proven education model for student success.
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